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PREFACE

This report analyzes systemic factors contributing to the increase in
average cost per hospital stay for Medicare patients between 1984
and 1987. Specifically, it examines the contributions of case-mix,
technology, and intensity changes to continuing increases in the av-
erage cost per Medicare case. This report is intended to help policy-
makers and researchers understand the contribution of these factors
to increases in the costs of inpatient hospital care during the early
years of Medicare’s prospective payment system.

The study was funded by the Health Care Financing Administration
as part of the RAND/UCLA/Harvard Center for Health Care Fi-
nancing Policy Research, Grant Number 99-C-98489-9-06.
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SUMMARY

This study examines why the average cost of Medicare hospital stays
continued to increase much more rapidly than the inflation rate after
implementation of Medicare’s prospective payment system (PPS).
Our basic finding is that the cost per case increased because the hos-
pital product changed—the average hospital stay in 1987 was more
complex and more resource intensive than in 1984.

The average cost per Medicare case rose by 28.4 percent between
1984 and 1987. The increase in the hospital market basket was 11.0
percent during this period; thus, the real increase in cost per case was
15.7 percent. We decomposed this change in real cost per case into
two major components—changes across diagnosis related groups
(DRGs) (i.e., case mix) and changes within DRGs (i.e., intensity).1

Changes in case mix and intensity had a substantial effect on average
costs. We found that average cost per case increased 11.2 percent be-
tween 1984 and 1987 because of changes in case mix, holding the
costs of each DRG constant at 1984 levels. By 1987, a larger propor-
tion of Medicare patients were being treated in DRGs that were rela-
tively more expensive to treat. The remaining 4.5 percent increase
was due to higher costs per case within DRGs.

We further decomposed the across- and within-DRG increases into
the following components: technology, outpatient shift, and a resid-
ual.

Changes in technology can affect the distribution of cases across
DRGs because some treatment technologies are diffusing rapidly. For
example, the rapid diffusion of high-cost procedures such as coronary
artery bypass graft (CABG) surgery contributes to the overall in-
crease in Medicare cost per case. Within DRGs, changes in the tech-
nology of diagnosing and treating certain conditions contribute to in-
creases in the cost per case of specific DRGs. The shift from inpatient
to outpatient treatment, which increased under PPS for certain condi-
tions, represents another form of technology change. Outpatient shift
can affect the overall distribution of cases, because of volume declines
in low-cost DRGs. It may also lead to a reduction in low-cost cases
within DRGs. Improvements in medical record-keeping and coding
practice can also contribute to increases in cost per case within DRGs

LThis decomposition was based on an additive model, as described in the report.



vi

and to shifts in the distribution of cases across DRGs. This compo-
nent has been thoroughly examined by others (Carter, Newhouse, and
Relles, 1990, 1991) and was not included in our study.

Changes in technology accounted for a 4.3 percent increase because of
a shift in the distribution of cases toward high-cost DRGs, and a 1.5
percent increase as a result of higher-cost treatments within DRGs.
Thus, we estimate that technology changes accounted for 5.8 percent
of the 15.7 percent increase in cost per case—almost 37 percent of the
total increase. Outpatient shift accounted for a 3.3 percent increase
in cost per case because of substantial volume declines in a number of
low-cost DRGs but only a 0.1 percent increase because of fewer low-
cost patients within DRGs. The total increase in cost per case at-
tributable to outpatient shift, therefore, was 3.4 percent—about 21
percent of the total 15.7 percent increase.

Medicare data do not allow us to measure directly within-DRG
changes in intensity because of a greater use of intermediate products
(i.e., units of service) per patient. California hospitals report patient-
level measures of service units that can be compared across hospitals.
We used California data on service units at the cost-center level to
further disaggregate within-DRG costs into price and quantity effects.
This allowed us to directly estimate changes in the average number of
intermediate products provided to Medicare patients in California
and thus provided a more direct measure of change in average inten-
sity.

The California rates of inflation in both average cost per case and the
hospital market basket were higher than the national averages for
1984 to 1987—31.2 and 11.7 percent, respectively. Therefore, the real
rate of increase in average cost per case was 17.5 percent. Case mix
accounted for 11.0 percent of the real increase in average cost per
case. The remaining 6.5 percent real increase was attributable to a
2.9 percent increase in the use of intermediate products per case (i.e.,
true intensity change) and a 3.6 percent increase in unit prices, above
and beyond the hospital market basket.

Our findings are summarized in Table S.1.



Table S.1

Sources of Increase in Medicare Cost per Case, 1984-1987

U.S. Hospitals California Hospitals
Source of Cost Increase Percent Share Percent Share
Input prices 11.0 11.7
Quantity 15.7 100.0 175 100.0
Case-mix change 11.2 71.1 11.0 63.0
(i.e., across DRGs)
Technology 4.3 27.3 n/a
Outpatient shift 3.3 20.8 n/a
Other 3.6 23.0 n/a
Intensity change 4.5 28.9 6.5 37.0
(i.e., within DRGs)
Service intensity n/a n/a 2.6 14.8
High-cost technology 15 9.6 n/a
Outpatient shift 0.1 0.3 n/a
Other? 3.0 19.0 3.6 22.2
Total 28.4 31.2

SOURCES: Medicare cost reports for fiscal years 1983 (TEFRA) through
1988 (PPS 5); Medicare Provider Analysis and Review (MEDPAR) files for
1984 and 1987; California hospital disclosure reports for disclosure years 9
through 13.

NOTES: Input prices and quantity effects are multiplicative. The
components of quantity were estimated using an additive decomposition,
however. Case-mix change is estimated holding costs at 1984 levels, and

intensity change is estimated for the 1987 case mix. Totals and percentages
are calculated before rounding.

8For California hospitals, this component represents a price effect per
standard unit of service. For U.S. hospitals, this component includes the
unmeasured price effects and other unmeasured effects.
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1. INTRODUCTION

Beginning in fiscal year 1984, Medicare implemented the prospective
payment system (PPS) for hospital inpatient care to replace the infla-
tionary incentives of cost-based reimbursement with incentives to
encourage efficiency. In addition to this effort by the federal govern-
ment, several states have adopted payment policies designed to con-
trol inflation in hospital costs. Despite these efforts to change hospi-
tal financial incentives, Medicare costs per case have continued to rise
at a rapid rate. During the first three years of PPS, cost per case in
general hospitals rose 28.4 percent,! but the price of the hospital
market basket rose only 11.0 percent. The real increase in cost per
case, therefore, was about 15.7 percent—or almost 5.0 percent annu-
ally.2 This study identifies factors likely to be responsible for these
increases and estimates their relative contributions.

CONTRIBUTIONS OF CASE MIX, TECHNOLOGY, AND
INTENSITY

We examined three factors that we believed were likely to contribute
to the rise in cost per case in the Medicare population: case mix,
technology, and intensity. We began by decomposing the change in
overall Medicare cost per case into two components: a case-mix com-
ponent, measuring the change in cases across DRGs, and an intensity
component, measuring the change in average cost per case within
each DRG. Then, we further decomposed these two major factors into
additional factors that led to changes in cost per case, such as tech-
nology change. Thus, our goal was to determine the independent con-
tribution of these major factors to the overall change in Medicare cost
per case since the implementation of PPS.

Changes in case mix (i.e., across DRGs) can occur because of changes
in underlying conditions affecting Medicare beneficiaries, changes in

LThis estimate is based on a 20 percent sample of patient-level data. Our hospital-
level estimate, based on hospital audited cost reports for a cohort of hospitals, was 30.4
percent. Analysis of hospital-level data by the Prospective Payment Assessment
Commission (ProPAC, 1990) indicates an estimated change of 29.1 percent during this
period. We have greater confidence in the patient-level data because of potential bias
associated with the hospital cohort.

2Real percentage change = (((1 + total change)/(1 + market basket)) — 1) x 100

=((1.284/1.110) -1) x 100
= 15.7 percent.



coding practice, changes in medical practice, and technology changes.
Changes in the Medicare population and in coding practice have been
documented elsewhere (Ginsberg and Carter, 1986; Carter, New-
house, and Relles, 1990, 1991). One goal of this study, therefore, was
to estimate the contribution of changes in medical practice and
technology to case-mix change. However, technological advancements
and changes in medical practice can affect both the mix of treatments
provided to Medicare beneficiaries and the average cost of treating
cases within DRGs. Thus, we also examined the contribution of these
changes to within-DRG changes in cost per case. Finally, average
intensity may have increased because low-cost patients who were
previously admitted to hospitals were increasingly treated as outpa-
tients. Changes in average intensity can thus affect the average cost
per case within DRGs as well as the mix of cases across DRGs.

It is important for policymakers to understand the separate contribu-
tions of case mix, technology, and intensity to increases in cost per
case, because each factor may generate a different set of policy issues
and options.

Case-mix changes resulting from changes in coding practice have
been studied extensively (Carter, Newhouse, and Relles, 1990).
Policymakers have reduced the amount of the annual update in PPS
payment amounts to account for improvements in coding practices,
since these changes do not reflect a true change in the underlying dis-
tribution of patient conditions. Case-mix changes resulting from dif-
fusion of high-cost treatments, such as coronary artery bypass graft
(CABG) surgery, or from a shift of patients in low-cost DRGs to out-
patient settings, are likely to involve different policy responses, how-
ever.

If cost inflation is related to changes in the technologies used to pro-
vide care, policymakers may wish to evaluate new technologies more
closely and to monitor their diffusion. For example, ProPAC consid-
ers technological advancement as an explicit, discrete factor when
updating PPS payments. ProPAC’s recommendation for technological
advancement, however, is based on projected cost increases resulting
from new technologies. Little empirical work has been conducted to
assess the actual effect of changes in technology on the average cost
per case of Medicare patients since the implementation of PPS.

Cost increases related to increases in the average intensity of inputs
(e.g., labor, laboratory tests, and pharmaceuticals) are most likely to
occur in DRGs where outpatient care can be substituted for inpatient
hospitalization. These increases in average intensity and in per-case
costs should stabilize as the transition from inpatient to ambulatory



treatment for certain conditions is completed. However, policymakers
may wish to evaluate the effects of site substitution on quality of care
and to monitor the costs of ambulatory treatment of conditions that
formerly required hospitalization to ensure that savings in hospital
expenditures are not offset by substantial increases in outpatient ex-
penditures.

DATA SOURCES

The analyses presented here were conducted using three sources of
data: Medicare cost reports, a 20 percent sample of patient bills from
the Medicare Provider Analysis and Review (MEDPAR) files, and
California hospital disclosure reports.

Medicare cost reports provide data on hospital costs, charges, and
hospital characteristics. We used the cost reports for PPS Years 1
through 4. The Medicare cost report for a PPS year contains data for
the hospital’s fiscal year that begins during the federal fiscal year.
Thus, PPS1 contains data for hospitals with fiscal years beginning be-
tween October 1, 1983, and September 30, 1984; PPS4 includes hospi-
tal fiscal years beginning between October 1, 1986, and September 30,
1987. To permit comparisons of costs during comparable periods, the
cost report data were converted from hospital fiscal years to calendar
years. The “calendarized” cost report data provided the basis for the
descriptive analyses of hospital costs.3

The MEDPAR files contain patient-level data on length of stay and on
charges by cost center. We obtained per diem costs for the routine
and special care cost centers from cost reports and multiplied patient
length of stay by these per diems to obtain routine and special care
costs for an individual patient bill. For the 12 ancillary cost centers,
we multiplied cost-to-charge ratios from the “calendarized” cost re-
ports by total charges in each cost center to obtain an estimate of an-
cillary costs. These patient-level estimates of costs per cost center
were used to identify the effect of technology changes on within-DRG
costs per case.

The Medicare cost reports provide information on costs at the cost-
center level, but they do not provide any measure of the volume of
services or the intermediate products provided per cost center. For
example, the data include total laboratory costs but no information on
the number or type of laboratory tests produced. Therefore, to study

3The methods for converting fiscal year data to calendar year data are described in
detail in Appendix A.



changes in intensity, i.e., in the number of intermediate products per
case, we used hospital disclosure reports from the California Office of
Statewide Health Planning and Development (OSHPD). These data
contain measures of intermediate products reported in standard units
of measurement (e.g., American College of Pathology workload units
for laboratory services). Thus, for discharges from California hos-
pitals, we were able to disaggregate changes in real cost per case into
changes in (1) hospital-specific input prices, and (2) the average
number of intermediate products per case.

REPORT ORGANIZATION

Section 2 provides basic statistics about the relationship between
hospital characteristics, including profits during the first two years of
PPS and changes in the cost of hospital care of Medicare patients be-
tween 1984 and 1987. Section 3 describes our method of decomposing
changes in cost per case into case-mix (i.e., across-DRG) and intensity
(i.e., within-DRG) components and analyzes the contribution of
technology change and outpatient shift to overall case-mix change.
Section 4 examines the contribution of technology changes and
changes in the distribution of patient costs to overall intensity
change. This section includes an analysis of changes in the cost and
quantity of intermediate products at the cost-center level for a subset
of hospitals using data collected by the State of California. Section 5
summarizes our principal findings and discusses their policy implica-
tions. Appendix A describes in detail the construction of the analytic
files. Appendixes B and C contain detailed tables of components of
change in cost per case at the DRG level, for all Medicare patients na-
tionally, and for Medicare patients in California hespitals, respec-
tively.



2. DESCRIPTIVE STATISTICS

In this section, we present a variety of basic statistics characterizing
the changes in Medicare hospital costs between calendar years 1984
and 1987. Unless otherwise noted, these statistics are derived from
Medicare cost reports converted to calendar years. The statistics for
1984 and 1987 reflect the experience of a panel of 4,310 general hos-
pitals in the 50 states and the District of Columbia. The 1985 and
1986 data are derived from subsets of the 4,310 hospital panel, con-
sisting of 4,215 and 4,189 hospitals, respectively. The construction of
the calendarized cost report analysis files is described in Appendix A.

CHANGES IN UTILIZATION AND TOTAL COSTS

Total discharges and total days in the panel of general hospitals de-
clined between 5 and 6 percent between 1984 and 1987, leaving aver-
age length of stay virtually unchanged at 6.2 days. This understates
the actual decline in utilization, because it is based on a panel of
hospitals that operated in both 1984 and 1987 and does not account
for the decreased number of hospitals in 1987. Analysis of the 20 per-
cent sample of Medicare inpatient bills shows an 11.65 percent de-
crease in the number of discharges between 1984 and 1987.

Discharges of Medicare patients declined 8 percent in the panel of
general hospitals, whereas Medicare patient days declined 10 percent.
Thus, the average length of stay for Medicare patients fell from 8.6 to
8.4 days. The Medicare share of total patients fell slightly from 33.4
percent in 1984 to 32.6 percent in 1987, whereas the Medicare share
of total patient days fell from 46.6 to 44.1 percent.

The total cost of treating Medicare inpatients at the panel of hospitals
increased 18.6 percent and discharges fell, producing a 30.4 percent
increase in average cost per case.

CHANGES IN TOTAL COST PER CASE

The price of hospital inputs rose by 11.0 percent between 1984 and
1987.} During the same period, the average cost of a hospital stay by

1Hospital market basket inflation from the Federal Register, 55(90):19450, May 9,
1990. Market basket prices increased 4.7 percent during FY 1984, 3.7 percent in FY
1985, 2.9 percent in FY 1986, 3.4 percent in FY 1987, and 4.8 percent in FY 1988. Cal-



Medicare patients rose by 30.4 percent, for a real increase of 17.5 per-
cent.?2 Table 2.1 shows the changes in the price of hospital inputs and
cost per case between 1984 and 1987. The cost per case index and
amount in 1984 and 1987 were calculated from calendarized cost re-
ports for 4,310 hospitals with usable data in both 1984 and 1987. The
cost per case index and amount in 1985 and 1986 were calculated us-
ing the subset of these 4,310 hospitals that also had usable cost report
data in either 1985 or 1986. Because each panel was slightly differ-
ent, the 1984 average cost per case used to calculate the cost per case
index in 1985 and 1986 is slightly different from the $4,492 presented
in Table 2.1.

Table 2.2 presents the cumulative percentage increase since 1984 for
hospitals classified by community size, hospital size, teaching status,
ownership, region of the country, and payer mix. In every category of
hospital, cost per case increased substantially more than the market
basket. Furthermore, most categories experienced increases similiar
to the aggregate national increase of about 30 percent between 1984
and 1987. In general, most of the increase occurred during 1986 and
1987. The nominal percentage change in cost per case over the previ-

Table 2.1
Change in Hospital Input Prices and Medicare Cost per Case,
1984-1987
Market Cost per Case
Basket Index Medicare Cost Real Percent
Year (1984 = 100) (1984 = 100) per Case, $ Increase
1984 100.0 100.0 4,492
1985 104.0 109.2 4,914 5.0
1986 107.4 119.4 5,356 115
1987 1110 130.4 5,856 17.5

endar year inflation rates were imputed using the rates for the two fiscal years
overlapping with the calendar, as follows:
_..075 0.25
TCY() = TFY(G) X TFYG+D)
where T is one plus the market basket inflation rate for time period i.

A quarterly index was constructed by using the fourth root of roy(j) as the
quarterly inflation rate. The annual index values were calculated based on é]?xe index
values for the second quarter of each year.

2Real percentage change = (((1 + total change)/(1 + market basket)) — 1) x 100

=((1.304/1.110) —1) x 100
=17.5 percent.

This figure is slightly higher than the 15.7 percent real increase estimated using
patient-level data.



Table 2.2
Percentage Change in Medicare Cost per Case Since 1984

Hospitals
in 1987

Class Category 1985 1986 1987 Panel
CITYSIZE LGCITY 9.23 18.60 29.73 1,148
MEDCITY 9.94 20.16 30.83 806

SMCITY 8.93 20.06 29.50 436

RURAL 8.42 18.51 28.57 1,895

BEDCAT BEDO0_50 7.75 17.29 26.31 1,211
BED_100 8.23 18.84 29.31 975

BED_200 9.23 19.77 30.97 1,020

BED_300 8.01 17.66 27.50 606

BED_500 9.66 19.20 29.73 415

BED+501 12.09 21.24 34.79 82

TCHCAT MAJTCH 7.58 15.94 25.25 59
MINTCH 9.64 18.32 29.31 667

NONTCH 9.09 20.02 30.75 3,584

OWNERCAT FORPROF 9.30 21.73 36.13 660
GOVT 10.51 23.46 33.69 868

NFP 9.36 18.91 29.42 2,778

REGION NEWENGL 11.31 16.05 26.22 207
MIDATL 7.36 12.81 27.63 431

SOATL 11.47 25.03 35.91 606

ENCENT 9.85 18.43 27.34 722

ESCENT 7.37 18.55 29.05 313

WNCENT 7.32 18.47 28.08 565

WSCENT 11.09 25.73 38.93 646

MTN 7.19 15.56 23.65 282

PACIFIC 11.56 25.20 35.29 538

Medicare <40 9.54 20.53 3191 839
% of 4049 9.68 20.03 30.93 1,296
total 50-57 9.47 18.15 29.18 914
days > 57 9.75 20.63 31.06 1,035
Medicaid <3 9.76 21.79 32.18 1,056
% of 3-6 10.26 20.16 31.18 1,057
total 7-10 9.03 17.82 29.00 997
days >10 8.89 19.32 30.39 974
All 9.18 19.38 30.36 4,310

NOTE: Values within a class may not average to the overall average
because hospitals with missing values for a class variable are included in
the overall average.



ous year was 9.4 percent in 1985, 9.0 percent in 1986, and 9.3 percent
in 1987, for real increases of 5.0, 5.5, and 5.8 percent, respectively.

Rural hospitals experienced smaller percentage increases than urban
hospitals, and hospitals in medium-sized cities had greater increases
than hospitals in large or small cities. Hospitals with fewer than 50
beds and those with 200-300 beds had lower percentage increases in
cost per case, whereas hospitals with more than 500 beds had a rela-
tively large 35 percent increase in 1987. The other hospital size cate-
gories were similar to the national trend.

Changes in cost per case did vary considerably according to hospital
teaching status and ownership. Major teaching hospitals (i.e., those
with more than 0.25 interns and residents per bed) experienced a rel-
atively low 25 percent increase in average cost per case. There was
little difference in the rate of increase at minor teaching (resident-to-
bed ratio between 0 and 0.25) and nonteaching hospitals. Cost per
case increased by 36 percent in for-profit hospitals, by 34 percent in
goverment hospitals, and by 29 percent in other nonprofit hospitals.

The change in average cost per case also varied considerably across
regions of the country. Cost per case increased more than 35 percent
in the West-South Central, Pacific, and South Atlantic regions. The
Mountain, East-North Central, New England, and West-North Cen-
tral regions had relatively low increases of 28 percent or less.

Payer mix appeared to have some effect on increases in cost per case.
Hospitals with a greater share of Medicare or Medicaid patients had
lower rates of increase, except for hospitals in the top quartiles of per-
centage of Medicare or Medicaid days. The rates of increase in the
highest quartiles were still lower than the rates of increase in the
lowest percentiles.

CHANGES IN DIRECT AND PASS-THROUGH COST
PER CASE

For payment purposes, Medicare divides expenditures into two cate-
gories: direct expenses and pass-through expenses for capital and
medical education. Payments for direct expenses are a weighted av-
erage of a cost-based amount and a prospective amount determined
by DRG, with the prospective proportion increasing over time.
Payments for capital and medical education are “passed through” or
reimbursed based entirely on cost. Therefore, the cost-limiting effects
of PPS should have occurred in the direct expense category.
Furthermore, because Congress intended that capital expenses even-
tually be folded into the DRG payments, hospitals faced an incentive



to acquire capital before the pass-through of capital costs was reduced
or eliminated. Table 2.3 shows the percentage change in total cost
per case and the direct and pass-through components of cost per case
between 1984 and 1987.

Direct costs generally account for over 85 percent of hospital costs.
Therefore, magnitudes of the changes in total and direct cost per case
will be similar. Table 2.3 shows that the change in direct cost per
case was less than the change in total cost per case in all categories,
with an average increase of 27.5 percent. Conversely, changes in
pass-through cost per case, which averaged 52.0 percent, increased
almost twice as quickly as changes in direct cost per case across cate-
gories. Thus, it appears that PPS did not control increases in pass-
through costs.

Although hospitals in all categories experienced large percentage
increases in pass-through costs per case, the rate of increase in
pass-through cost per case was inversely related to community size,
hospital size, and teaching intensity. Both for-profit and government-
owned hospitals experienced relatively large increases in pass-
through costs. Hospitals in the West-South Central and Pacific
Census regions also had the largest increases in pass-through costs.
Rural and small hospitals, which experienced relatively large in-
creases in pass-through cost per case, tended to have relatively small
increases in direct cost per case.

Teaching and nonprofit hospitals experienced much lower than aver-
age increases, whereas for-profit and government hospitals experi-
enced much higher than average rates of increase in both direct and
pass-through cost per case. The large differences in rates of increase
in pass-through costs across teaching categories may be partly due to
a relatively stable medical education component in teaching hospitals.

The rate of increase in direct costs tended to vary inversely with the
proportion of Medicare or Medicaid patient days, although the rate of
increase rose slightly for the quartile of hospitals with the highest
shares of Medicare or Medicaid days. The effect of payer mix on per-
centage change in pass-through cost per case was even more U-
shaped. Pass-through costs increased at a much higher rate in hospi-
tals with the highest and lowest proportion of Medicare and Medicaid
patient days.

Table 2.4 presents the effects of changes in pass-through cost per case
on total cost per case. Pass-through costs increased an average of
$274 per case, or one-fifth of the $1,364 total increase in cost per case
between 1984 and 1987. The rapid rise in pass-through costs caused
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the pass-through share of total costs to increase from 11.8 percent in
1984 to 13.7 percent in 1987.

Table 2.3

Percentage Change in Total, Direct, and Pass-Through Costs
per Case, 1984-1987

Class Category Total Direct Pass-Through
CITYSIZE LGCITY 29.73 26.92 49.83
MEDCITY 30.83 28.45 48.49
SMCITY 29.50 26.40 52.80
RURAL 28.57 25.06 60.13
BEDCAT BEDO0_50 26.31 22.83 65.92
BED_100 29.31 25.12 66.89
BED_200 30.97 27.67 57.22
BED_300 27.50 25.04 46.10
BED_500 29.73 27.52 4457
BED+501 34.79 32.05 53.33
TCHCAT MAJTCH 25.25 23.19 35.95
MINTCH 29.31 27.03 43.97
NONTCH 30.75 27.50 59.16
OWNERCAT FORPROF 36.13 3261 59.73
GOVT 33.69 30.09 68.90
NFP 29.42 26.69 49.68
REGION NEWENGL 26.22 23.52 48.64
MIDATL 27.63 24.46 50.20
SOATL 3591 32.72 60.50
ENCENT 27.34 25.23 42.78
ESCENT 29.05 26.57 45.97
WNCENT 28.08 25.70 44.27
WSCENT 38.93 34.83 69.27
MTN 23.65 21.64 38.09
PACIFIC 35.29 32.02 64.20
Medicare < 40 3191 29.13 53.12
% of 40-49 30.93 28.26 50.70
total 50-57 29.18 26.28 50.96
days > 57 31.06 27.56 57.58
Medicaid <3 32.18 28.86 56.19
% of 3-6 31.18 28.63 50.08
total 7-10 29.00 26.28 49.55
days > 10 30.39 26.93 58.18

All 30.36 27.48 51.96




Table 2.4
Effects of Changes in Pass-Through Costs per Case, 1984-1987

Pass-Through as Change in
Percent of Total Pass-Through Cost
Cost per Case per Case
Class Category 1984 1987 Cost, $ % of Total

CITYSIZE LGCITY 12.29 14.20 321.99 20.60
MEDCITY 11.88 13.48 264.54 18.68

SMCITY 11.76 13.88 259.50 21.05

RURAL 1001 12.47 194 46 21.07

BEDCAT BEDO_50 8.08 10.61 162.11 20.24
BED_100 10.03 12.95 238.22 22.90

BED_200 11.17 13.41 268.32 20.64

BED_300 11.65 13.35 256.46 19.54

BED_500 12.97 14.45 289.18 19.44

BED+501 12.87 14.64 367.68 19.73

TCHCAT MAJTCH 16.11 17.49 386.60 22.95
MINTCH 13.48 15.01 311.76 20.22

NONTCH 10.26 12.49 243.08 19.74

OWNERCAT FORPROF 12.98 15.23 325.65 21.46
GOVT 9.30 11.74 233.92 19.01

NFP 11.86 13.71 273.34 20.03

REGION NEWENGL 10.74 12.65 275.47 19.93
MIDATL 12.30 14 .47 301.98 22.35

SOATL 1145 13.53 284.29 19.30

ENCENT 12.04 13.50 247.71 18.83

ESCENT 12.75 14.42 218.02 20.18

WNCENT 12.79 14.40 237.76 20.16

WSCENT 1191 14.51 315.69 21.19

MTN 12.18 13.60 203.54 19.62

PACIFIC 10.16 12.33 318.17 18.49

Medicare <40 11.62 13.49 277.93 19.35
% of 4049 11.90 13.69 263.26 19.51
total 50-67 11.74 13.72 265.17 20.50
days > 57 11.65 14.00 312.37 21.59
Medicaid <3 12.15 14.36 325.32 21.22
% of 3-6 11.90 13.62 268.08 19.11
total 7-10 11.69 13.55 257.80 19.98
days > 10 11.09 1345 275.63 21.23
Al 11.75 13.70 274.32 20.12

NOTE: Values within a class may not average to the overall average
because hospitals with missing values for a class variable are included in the
overall average.
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In general, hospital categories with the smallest proportion of pass-
through costs in 1984 had the largest percentage changes. For ex-
ample, 1984 pass-through costs were a small proportion of total costs
in rural hospitals, small hospitals, nonteaching hospitals, and hospi-
tals with a high proportion of Medicare patients. The large percent-
age increase in pass-through costs in these categories suggests that
relatively undercapitalized hospitals may have been attempting to
add te their capital stocks before the payment rules changed.
Furthermore, these hospital categories had some of the lowest PPS
operating margins, even in the early years of PPS. This financial
pressure on the operating side may have provided an additional in-
centive for these hospitals to increase their pass-through costs. In
contrast, pass-through costs already accounted for a high proportion
of total costs in for-profit hospitals, which experienced a large per-
centage increase in pass-through costs per case. The proportion of
pass-through costs was positively related to share of Medicare days
and negatively related to share of Medicaid days in 1987.



3. CONTRIBUTION OF CASE-MIX AND INTENSITY
CHANGE TO CHANGE IN MEDICARE COST
PER CASE

In this section, we present our findings regarding the contribution of
the components of case-mix change (i.e., across DRGs) and intensity
change (i.e., within DRGs) to the overall change in Medicare cost per
case between 1984 and 1987. We first explain our method for decom-
posing the total change in cost per case into case-mix and intensity
effects. We then further decompose each of these effects into technol-
ogy and outpatient shift components. Finally, we present an alterna-
tive approach for analyzing the intensity effect using data from
California hospitals. This analysis provides a direct estimate of the
change in intermediate products (i.e., units of service) provided to
Medicare beneficiaries in California hospitals.

MEASURING CASE-MIX AND INTENSITY CHANGE

The total change in cost per case can be decomposed into a case-mix
effect and an intensity (i.e., within-DRG cost per case) effect:

dp; dC;
dC/dt=Z(Cs4i - Cagq. )X dptl + Pari X
i i

case-mix effect intensity effect

where dC/dt is the change in overall average cost per case between
1984 and 1987, Cgy_is the overall average cost per case in 1984, Cgy;
is the average cost of DRG;in 1984, and pgy; is the proportion of dis-
charges in DRG; in 1987. The first factor on the right-hand side
shows the effect of changes in case mix on cost per case, holding
prices constant at their 1984 levels. The second factor shows the
changes in average intensity, holding case mix constant at 1987 lev-
els.

At the DRG level, the intensity effect shows the contribution of each
DRG’s change in real average cost per case to the overall change in
real average cost per case. The case-mix effect indicates how much
the change in the proportion of cases in that DRG contributed to the
overall increase in real cost per case. Case-mix change reflects
changes in both the proportion of cases in a DRG and the relative
costliness of the DRG. A positive case-mix effect will result from ei-

13
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ther an increase in the proportion of cases in a DRG with above-
average costs or a decrease in the proportion of cases in a DRG with
below-average costs. Case-mix change and intensity change are inter-
twined, however, and the additive decomposition loads the interaction
between intensity and case-mix effects onto the intensity effect.

Table 3.1 presents a summary of the intensity and case-mix effects at
the DRG level. In aggregate, $134 of the overall real increase of $465
is attributable to changes in intensity. Therefore, intensity changes
produced a 4.5 percent increase in real cost per case. Case-mix
changes accounted for $330 of the overall increase of $465—or 11.2
percent of the overall 15.7 percent increase in real cost per case. Over
90 percent of the overall increase is attributable to 179 DRGs in
which both the intensity and case-mix effects were positive. By con-
trast, the intensity and case-mix effects were both negative in only 51
DRGs. In DRGs that had opposite intensity and case-mix effects, the

Table 3.1

Summary of Contribution of Case-Mix and Intensity Changes to
Increases in Average Cost per Case, by Direction of Effect

Direction of Change
Case Mix Effect on Cost per Case, $
No. of Relative Case
DRGs Total Share Cost Intenmsity Mix Intensity  Total
16 0 0 0 0 0.00 0.00 0.00
9 - + - 0 -0.01 0.00 -0.01
3 - — + 0 —0.02 0.00 —0.02
28 - + - - -20.31 -14.37 —-34.69
23 - - + - -1191 -11.31 —-23.22
58 - + - + —43.12 59.96 16.84
19 — - + + -8.04 17.62 9.58
8 + - - 0 0.01 0.00 0.01
4 + + + 0 0.15 0.00 0.15
88 + - - - 38.63 -13.06 25.57
38 + + + - 69.04 -25.45 43.59
118 + - - + 116.68 42.10 158.78
61 + + + + 189.34 78.88 268.22
Total 330.44 134.37 464.81

NOTE: DRGs with a zero intensity effect had no discharges in 1984 or 1987.
DRGs with a zero case-mix effect had no discharges in both 1984 and 1987.
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cost-increasing effect was generally larger. We expected both the dif-
fusion of technology and the shift to outpatient delivery of services to
contribute to the increase in cost per case attributed to both intensity
and case mix. In the following subsections we describe measures of
the contributions of these factors to intensity changes and to case-mix
changes.

Appendix B lists the changes in real cost per case disaggregated into
case-mix and intensity components for each DRG.

COMPONENTS OF CASE-MIX CHANGE

Case mix can change because of changes in the relative frequency of
the various conditions manifested by (or procedures performed on) pa-
tients admitted to hospitals, or because of changes in the coding
practices that determine the DRG to which a patient with a given set
of symptoms and characteristics is assigned. The DRG to which a
case with given characteristics is assigned may also depend on the
version of the computer program (DRG grouper) used to make the as-
signment. We are interested in the effect of changes in the relative
frequency of conditions, rather than the effect of changes in coding
practices or the version of the DRG grouper. We used the 1987 DRG
grouper on discharges from both 1984 and 1987 to minimize the effect
of the DRG grouper on the mix of DRGs, but we were unable to con-
trol completely for the effect of changes in coding practice on case mix.
This effect, estimated to be about 30 percent of the increase in the
Medicare case-mix index between 1987 and 1988 by Carter, New-
house, and Relles (1991), remains part of the residual increase in cost
per case.

Contribution of Technology Change

Technology change affects the distribution of cases across DRGs in
the following way. As new technologies or medical practice patterns
diffuse, the proportion of cases in DRGs affected by these new treat-
ments should increase more rapidly than in other DRGs. Because
many new technologies involve high-cost procedures, the shift of cases
from low- to high-cost DRGs is one measure of the effect of technology
on case-mix change. Of course, it is important to distinguish technol-
ogy-related changes in case mix from changes in patient classification
resulting from improvements in coding practice.

To identify DRGs with technology-related increases in utilization, we
selected DRGs that had an increase in volume of at least 5.5 percent
between 1984 and 1987. This amount equals the increase in the
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number of Medicare beneficiaries during the same period. Because
the higher-weighted DRG of a DRG pair! may have experienced an
increase in volume as a result of coding, we combined DRG pairs and
selected only those where the combined increase in volume was at
least 5.5 percent. We identified 117 DRGs that met these selection
criteria, including 34 DRG pairs.2 These DRGs appear in Appendix B
as those with nonmissing values for the technology component of
case-mix change.

We estimated the effect of technology-related changes in the distribu-
tion of cases across DRGs by applying the following formula to the
117 DRGs that met our selection criteria:

dC(across-DRG technology component) =

> ((Caai ~ Caa.)x((Qari ~ (1055 Qsas))/ Qsa. )

where i indicates technology-related DRGs, Cg, is the overall average
cost per case in 1984, Cg,; is the average cost of DRG;, Qgq; is the
number of cases in DRG; in 1987, Qgy; is the number of cases in DRG;
in 1984, and Qg, is the overall total number of cases in 1984. This
formula attributes to technology change only the portion of the case-
mix effect resulting from utilization increases greater than the 5.5
percent increase in Medicare beneficiaries. This formula yields the
dollar value of the change in average Medicare cost per case at-
tributable to technology-related volume increases.

Using the above formula, we estimate that the shift toward high-cost
technology DRGs accounted for about 27.3 percent of the total in-
crease in Medicare cost per case between 1984 and 1987—or about 4.3
percent of the 15.7 percent real increase. About 40 percent of this in-
crease is attributable to two DRGs—106 (coronary bypass with car-
diac catheterization) and 112 (vascular procedures except major re-
construction without pump).

1A DRG pair involves cases with the same medical or surgical condition that are
separated only by the presence or absence of a secondary condition (i.e., complication or
comorbidity (CC)), or by some other secondary diagnostic or treatment factor.

2We excluded DRG 418 (postoperative infections) from this group because increased
volume is likely to represent quality problems.
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Contribution of Outpatient Shift

Inpatient admissions declined by 11.65 percent between 1984 and
1987 in our sample. One important reason for the decline in admis-
sion was the substitution of outpatient care for inpatient care, espe-
cially for patients with relatively routine conditions. For example,
DRG 39 (lens procedures) experienced a decline in inpatient admis-
sions of almost 95 percent during the study period, but the total num-
ber of lens procedures in both inpatient and outpatient settings com-
bined continued to rise.

In this analysis, we identified DRGs with large volume declines and
below-average cost per case to measure the contribution of outpatient
shift to case-mix change. We defined a large volume decline as more
than three times the overall decline in admissions, or at least 34.95
percent. To control for shifts in volume between DRG pairs, we
combined admissions for these pairs before applying this criterion.
We also limited our selection to DRGs with at least 160 cases in 1984.
These selection criteria produced 100 outpatient-shift DRGs, which
appear in Appendix B with nonmissing values for the outpatient-shift
component of across-DRG change.

We estimated the contribution of outpatient shift by applying the fol-
lowing formula to the 100 DRGs that met our selection criteria:

dC(across-DRG outpatient-shift component) =

Z((C&u —Cgy.)x ((Q87i ~(0.8835x Qgy3))/ Qs4.))

where i indicates outpatient-shift DRGs, Cgy. is the overall average
cost per case in 1984, Cgy; is the average cost of DRG;j Qgq; is the
number of cases in DRG;j in 1987, Qg,; is the number of cases in DRG;j
in 1984, and Qg, is the overall total number of cases in 1984. This
formula attributes to outpatient shift only the portion of the case-mix
effect resulting from utilization declines greater than the 11.65
percent decrease in overall Medicare admissions.

Using the above formula, we estimate that outpatient shift accounted
for about 20.8 percent of the total increase in Medicare cost per case
between 1984 and 1987—or about 3.3 percent of the 15.7 percent real
increase. About 45 percent of this increase is attributable to DRG 39.

F
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COMPONENTS OF INTENSITY CHANGE
Contribution of Technology Change

Table 3.1 lists 256 DRGs that experienced cost-increasing intensity
changes. In this subsection, we attempt to determine which of these
DRGs experienced cost-increasing technology changes and to measure
the contribution of technology to the overall increase in cost per case.
We define technology broadly—as the way in which resources are
combined to produce an output—rather than trying to measure the ef-
fect on cost per case of a few specific diagnostic or therapeutic innova-
tions. We measure output by the number of discharges in a given
DRG, and we measure the consumption of resources by changes in
cost at the DRG/cost-center level.

The data for this analysis were derived from two sources: the calen-
darized Medicare cost reports, and a 16.25 percent sample of
Medicare patient bills for 1984 and 1987.3 The cost reports provided
cost-to-charge ratios at the cost-center level. The patient bills do not
provide the same level of cost-center detail as the cost reports.
Therefore, we calculated cost-to-charge ratios for an aggregate radiol-
ogy cost center (nuclear medicine, diagnostic and therapeutic radiol-
ogy), and recalculated the cost-to-charge ratio for the “other” cost cen-
ter to include the dialysis, electrocardiogram (ECG), electroencepha-
logram (EEC), intravenous therapy, and “other” cost centers from the
.cost reports. The cost-to-charge ratios were used to convert patient
bill charges to costs at the cost-center level. The analysis was con-
ducted at the DRG/cost-center level.

Table 3.2 summarizes changes in cost per case at the cost-center level
between 1984 and 1987. The average cost per case of routine daily
services rose 8.1 percent, or less than the rate of increase in the hos-
pital market basket. By contrast, the average cost per case for inten-
sive care daily services rose nearly 45 percent. The combined cost per
case of routine and intensive care increased 15.2 percent—from ap-
proximately $1,301 to $1,504. This $204 increase in average cost per
case for daily care services accounted for about one-quarter of the to-
tal $841 nominal increase in cost per case. Daily care services de-
clined from a 44.0 percent share of total cost per case in 1984 to a 39.6
percent share in 1987.

3We began the analysis with a 20 percent sample, but the tape containing the data
from the 15 percent sample for the fourth quarter of 1987 was unusable for the
analysis. To compensate, the 15 percent sample for the fourth quarter of 1984 was also
removed from the analysis. Therefore, the final analysis file contained approximately a
16.25 percent sample of Medicare discharges.
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Table 3.2
Changes in Cost per Case by Cost Center, 1984-1987

Percent
Cost per Case, $ Percent of Total
Cost Center 1984 1987 Change Increase
Daily services
Routine daily care 1,034.14 1,118.11 8.1 10.0
Intensive daily care 266.42 386.03 44.9 14.2
Subtotal 1,300.56 1,504.15 157 24.2
Ancillary services
Anesthesia 32.11 40.76 26.9 1.0
Blood 28.96 43.32 49.6 1.7
Inhalation therapy 129.74 196.58 515 7.9
Laboratory 306.74 388.47 26.6 9.7
Medical supplies 231.42 328.68 42.0 11.6
Occupational therapy 7.76 15.12 95.0 0.9
Operating room 213.60 292.68 37.0 9.4
Pharmacy 282.70 452,71 60.1 20.2
Physical therapy 43.56 58.95 35.3 1.8
Radiology 149.36 231.15 54.8 9.7
Speech therapy 3.21 5.33 65.8 0.3
Other 227.05 240.09 5.7 1.6
Subtotal 1,656.23 2,293.83 38.5 75.8
Total cost per case 2,956.79 3,797.98 28.4 100.0

The average cost per case of ancillary services rose 38.5 percent, from
$1,656 to $2,294. Most of the increase in ancillary cost per case was
concentrated in six high-volume cost centers: pharmacy, medical
supplies, radiology, laboratory, operating room, and inhalation ther-
apy. Although the laboratory cost center experienced a large increase
in dollar terms, the rate of increase was lower than the average in-
crease in cost per case. In fact, only the “other” cost center experi-
enced a lower rate of increase in average cost per case. Low-volume
cost centers that experienced particularly large percentage increases
in cost per case included occupational therapy, speech therapy, and
blood products. In general, these appear to be relatively labor-inten-
sive cost centers that often involve several interventions per stay. By
contrast, more capital- or supply-intensive cost centers, including
anesthesia, laboratory, medical supplies, and operating room, experi-
enced average or below-average rates of increase. Interestingly, the
labor-intensive physical therapy cost center also experienced a rela-
tively low rate of increase in cost per case.

To identify DRGs that experienced increases in cost per case as a re-
sult of technology change, we first identified DRGs that experienced
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rates of increase in cost per case in excess of the overall rate of in-
crease on cost per case. We used the 28.4 percent nominal rate of in-
crease for all DRGs from the patient bill file as the criterion. We
eliminated DRGs with fewer than 160 discharges in either 1984 or
1987 to limit the influence of observations with unusually high or low
costs.

We then looked for changes in cost per case at the DRG/cost-center
level. We defined technology change broadly as changes in the
method in which intermediate products at the cost-center level are
combined to produce a discharge. We eliminated DRG/cost-center
combinations in which fewer than 35 discharges incurred costs in ei-
ther year. To control for variations in inflation in inputs among cost
centers, we eliminated DRG/cost-center combinations that did not ex-
perience a larger percentage increase in cost per case than the overall
increase for the cost center. Finally, we selected all DRGs where a
single cost center accounted for at least 30 percent of the DRG’s in-
crease in cost per case.

Table 3.3 shows the 84 DRGs that we identified as having experi-
enced cost-increasing technological change, identifies the cost centers
in which the cost-increasing technological change occurred, and shows
both the overall amount of the DRG’s increase in cost per case and the
amount attributable to the cost centers. Nine DRGs had more than
one cost center that met the criteria for identification as a cost-
increasing technology-change DRG. The cost-per-case increase in the
“technology” cost centers was greater than the overall increase in cost
per case for the ten DRGs identified in the left column. In these
DRGs, the increase in cost per case in the technology cost centers was
partially offset by decreases in cost per case in other cost centers.

Nine DRGs were identified as technology-change DRGs because of in-
creases in the cost of routine or intensive care daily service categories.
These DRGs would not be considered technology-change DRGs if the
definition of technology change were limited to diagnostic or thera-
peutic innovations. These DRGs do qualify when technology is de-
fined broadly as the way in which resources are combined to produce
a discharge. In these DRGs, there was a substantial increase in the
cost of daily service inputs (presumably nursing labor) required to
produce a discharge from the DRG. The increased daily service
requirements reflects an increased length of stay in some DRGs (e.g.,
DRGs 57 and 424), because of an increase in average severity of ill-
ness within the DRG or a change in treatment methods. In the other
DRGs where daily services increased, average length of stay de-



Table 3.3

DRG/Cost-Center Combinations Experiencing
Cost-Increasing Technological Change,
1984-1987

Increase in Cost per Discharge ($) for

DRG Cost Center DRG
Routine Care Daily Services

57 508 1,507
383 332 747
424 815 1,126
427 543 693
429 452 774
431 431 503

Intensive Care Daily Services

178 78 252
196 67 189
466 140 425

Blood Products
392 278 767
Drugs

21 450 1,072
119 120 296
179 284 842
192 1,147 3,677
202 203 621
205 211 686
272 224 647
294 105 333
320 218 647
321 169 238
345 159 216
350 198 395
368 275 679
397 304 724
398 312 705
421 141 444
423 361 1,177
452 197 441
460 229 646

Medical Supplies

117 1,072 2,390
209 661 1,088
228 112 275
291 96 122
341 239 475

471 2,098 3,556



Table 3.3 (continued)

Increase in Cost per Discharge ($) for

DRG Cost Center DRG
Operating Room
4 484 1,575
42 217 439
49 487 1,328
50 246 251
51 250 315
53 194 336
2192 234 216
2242 184 172
259 198 301
290 217 306
310 139 357
313 333 663
323 336 522
334 307 487
335 372 467
344 190 230
361 243 672
3734 321 196
407 298 379
441 191 538
Radiology
10 237 686
14 191 327
15 126 234
22 91 238
25 92 114
272 219 204
28 191 404
31 136 220
65 90 135
78 179 497
82 222 679
141 90 274
203 164 372
216 263 637
239 172 499
408 163 212
409 258 826
419 98 232
463 94 285
Other Ancillary Services

112a 1,088 615
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Table 3.3 (continued)

Increase in Cost per Discharge ($) for

DRG Cost Center DRG
Multiple Cost Centers

36a 343 279 O.R., supplies

43 117 154  Other, radiology
2602 317 116  Anesthesia, O.R.
267 262 354 Drugs, OR.
2852 424 272  Inhal. therapy, O.R., radiology
286 966 1,441 Drugs, OR.
31123 200 124 O.R, supplies
312 312 396 OR, supplies
4612 728 329  Phys. ther., occup. ther., radiology

8Cost per case increase for cost centers larger than increase for DRG, so cost per
case in other cost centers declined.

clined. In either case, the change in daily service requirements
represented both an absolute and a relative increase in the portion of
daily service inputs required to produce a discharge.

The DRG/cost-center combinations listed in Table 3.3 suggest that
our selection criteria for identifying technology-change DRGs had a
great deal of face validity. For example, medical DRGs have in-
creases in pharmacy charges, surgical DRGs have increases in operat-
ing room charges, the pacemaker DRG has an increase in supply
charges, and several medical DRGs have increases in radiology
charges (probably due to magnetic resonance imaging (MRI)).
Furthermore, most of the DRGs examined during the first three years
of PPS by the ProPAC involving new, high-cost technologies are also
on our list.4

We estimated the contribution of technological change to the overall
increase in cost per case by multiplying the percentage of cases in
each DRG in 1987 by the DRG/cost-centers increase in cost per case,
using the following formula:

dC(within—-DRG technology component)ij = pgri X dC;;

where Pg7i is the proportion of cases in DRG;j in 1987 and dC is the
change in cost per case in DRG; attributable to cost center _] This

4ProPAC (1987), pp. 119-125.
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allowed us to calculate the amount of increase in average cost per
case attributable to the technology-change DRG/cost centers,
controlling for case-mix change. We then divided this amount by the
overall real increase in cost per case® to determine the percentage of
the overall increase that was attributable to the technology-change
DRG/cost centers.

Appendix B lists the contribution of within-DRG technology-change
DRGs to the overall increase in real cost per case. Overall, the in-
crease in cost in the “technology” cost centers of these 84 DRGs ac-
counted for about 9.6 percent of the 15.7 percent increase in cost per
case-—or about 1.5 percentage points.

Contribution of OQutpatient Shift

We hypothesized that average severity within some DRGs may have
increased because low-cost patients who were previously admitted to
hospitals are increasingly being treated as outpatients. In DRGs with
this type of severity change, we would expect to see a decline in the
number of discharges and an increase in average cost for the DRG.
Furthermore, we expected that outpatient shifts would produce a
larger percentage increase in cost per case in the lower percentiles of
the cost distributions of specific DRGs than in the higher percentiles.
This truncation of low-cost cases, therefore, would produce large in-
creases in average cost per case.

We did not look for cost-decreasing changes in average severity. We
thought high-cost cases within a DRG would more likely be shifted to
a higher-weighted DRG because of changes in coding practices than
moved to an outpatient setting. Although such DRG creep would af-
fect the average cost per case of specific DRGs, it would not directly
affect overall cost per case.

We limited our search to DRGs with over 160 discharges in 1984.
First, we selected DRGs that experienced a real increase (greater
than 11 percent) in cost per case. We then sorted these DRGs by the
percentage change in volume, and selected DRGs with a percentage
volume decline lower than the overall decline for all DRGs (i.e., lower
than —11.65 percent). This produced a list of 75 candidate DRGs.
Our preliminary selection criteria for outpatient-shift DRGs,
therefore, was based on a combination of volume decline and real
increase in cost per case. We did not conduct additional analyses to

5(Cost per case in 1984 x real increase) = $2,957 x 0.1571 = $465.
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evaluate whether patients in these DRGs had severity changes
according to clinically defined measures of severity. Furthermore, we
were not able to verify that volume declines in these DRGs were
actually due to outpatient shifts. For example, some volume declines
may have been due to a real reduction in treatment for certain
conditions.

We conducted the following analyses to determine if the 75 candidate
DRGs did experience a truncation of low-cost cases between 1984 and
1987. We sorted patient bills by cost for each DRG in 1984 and 1987.
We deleted the three highest and three lowest cost records for each
DRG, to limit the influence of extreme values. We then created a file
containing 100 records, corresponding to cost percentiles, for each
DRG. We calculated the percentage change in cost per case at each
cost percentile. We then categorized the percentiles into deciles and
regressed these deciles on percentage change. We defined outpatient-
shift DRGs as those where the percentage increase in cost per case in
the first or second decile was significantly greater than the overall
rates of increase within the DRG (p < 0.05), and neither the first nor
second decile was below the mean.®

Thirty-nine DRGs of the 75 candidate DRGs met our criteria for se-
lection as outpatient-shift DRGs. However, 11 of these DRGs were
also identified as technology DRGs in the within-DRG analysis above
and were dropped from this analysis. Many DRGs that experienced
substantial outpatient shifts in the across-DRG analysis above did
not meet our selection criteria for this analysis. This suggests that in
most DRGs, the patients shifted to outpatient settings came from the
entire distribution of cases, not just the low-cost end of the distribu-
tion as we originally hypothesized.

We calculated the contribution of outpatient shift to increased cost
per case in the following way. First, for each of the 28 DRGs, we
graphed the change in cost per case between 1984 and 1987 by decile.
We then estimated the area between this line and the straight line
showing the overall change in cost up to the point at which the lines
intersect. This area provides an estimate of the percentage increase
in cost per case resulting from truncation of low-cost cases.” We di-

6Note that the criterion is the mean percentage change with equal weight on each
percentile-based observation. This mean rate of increase will vary from the dollar-
weighted mean percentage change used elsewhere.

TNote that the area between the curves is underestimated, because the overall
average rate of increase across percentiles would presumably be lower than the
observed overall average if there had not been a shift to outpatient services. Also, we
limited the maximum deviation between the percentage increase in any decile and the
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vided this amount by the observed percentage increase in the DRG’s
cost per case. We then multiplied the observed dollar increase in the
DRG’s cost per case by this proportion to determine the average dollar
increase in cost per case attributable to outpatient shift. Finally, we
weighted this dollar increase by each DRG’s share of total discharges
in 1987, and divided by the overall increase in real cost per case to de-
termine the percentage of the overall increase attributable to outpa-
tient shift.

At the aggregate level, outpatient shift had almost no effect on the
overall increase in cost per case. Only 0.8 percent, or only about 0.1
percent of the 15.7 percent increase in real cost per case, could be
attributed to outpatient shift in these 28 DRGs.

Contribution of Increased Use of Intermediate Products

The Medicare cost reports and patient bill files provide information
that allows us to estimate the cost of services used at the cost-center
level to produce a discharge. They do not permit these costs to be dis-
aggregated into price and quantity effects, however. The California
Office of Statewide Health Planning and Development’s hospital
disclosure reports do provide information on both the quantity and
cost of intermediate products at the cost-center level.® By merging
the cost and quantity information from the disclosure reports with the
Medicare patient bills for discharges from California hospitals, we
were able to disaggregate cost changes into changes in the price and
quantity of intermediate products.

The disclosure reports provide cost and quantity information on 21
daily service and 30 ancillary service cost centers.? We grouped these
cost centers with the corresponding cost centers from the Medicare
patient bills, excluding cost centers for pediatric, adolescent, and sub-
acute daily services, and outpatient ancillary services. QOutput is
measured in Standard Units of Measurement (SUMs) for each cost
center. The SUM for the daily service cost centers is days. The
SUMs for ancillary service cost centers are listed in Table 3.4,
grouped by the corresponding Medicare patient bill cost center.

average percentage increase to 50 percent. This constraint was binding only in the
first decile of DRG 183, which had an 81 percent difference between the decile and
overall percentage changes.

8The Office of Statewide Health Planning and Development assumed responsibility
for the disclosure reports from the California Health Facilities Commission after the
commission ceased operations at the end of 1985.

9Several cost centers were subdivided when the form was revised in 1986, but we
collapsed the cost centers back to the initial set of 50.
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Table 3.4

Standard Units of Measurement for Ancillary Service Cost Centers

Medicare Cost Standard Unit of
Center California Cost Center Measurement

Anesthesiology Anesthesiology No. of operating minutes

Blood Blood bank No. of units issued

Drug Pharmacy Cost of supplies

Inhalation therapy = Inhalation therapy No. of treatments

Lab Lab, clinical CAP2 workload units
Lab, pathological CAP workload units
Lab, pulmonary function CAP workload units
Lab, other Imputed

Physical therapy Physical therapy No. of treatments
Other physical medicine Imputed

Occup. therapy Occupational therapy No. of treatments

OR. Surgery and recovery No. of operating minutes
Surgical day care No. of operating minutes
Labor and delivery No. of deliveries

Radiology Radiology, diagnostic CMAD RVSC units
Radiology, therapeutic CMA RVS units
Nuclear medicine CMA RVS units
CAT scans No. of procedures

Supplies Central services/supply Cost of supplies

Other Electrocardiography No. of procedures
Cardiac catheterization No. of procedures
Electromyography No. of procedures
Electroencephalography No. of procedures
Dialysis No. of hours of treatment
Other ancillary services Imputed

NOTES: The disclosure reports use adjusted inpatient days as the SUM for
pharmacy and central services and supply. We replaced these SUMs with the cost
of supplies. The disclosure reports do not report SUMs for other lab, other
physical medicine, or other ancillary services. We imputed these SUMs by
multiplying the direct expense for each of these cost centers by the number of
SUMs per dollar of direct expense in the clinical lab, physical therapy, and ECG
cost centers, respectively.

aCollege of American Pathologists.
bCalifornia Medical Association.
CRVS = Relative Value Scale.

The California cost centers corresponding to Medicare cost centers of-
ten measure intermediate products in different types of SUMs. For
example, the Medicare radiology cost center includes three California
cost centers that measure output in California Medical Association
Relative Value Scale units, and one cost center that measures output
in number of procedures. This presents a problem when trying to
quantify output in the Medicare cost center. Furthermore, SUMs are
~ imperfect measures of resources required to produce a unit of output,
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particularly when the same SUM is used to measure output in differ-
ent cost centers. Therefore, we had to adjust reported SUMs to a
common basis before we could aggregate SUMs to the set of Medicare
cost centers.

The first step was to calculate the real total expense per SUM in each
cost center for each hospital for 1980 through 1987. We used the
California Weighted Hospital Input Price Index (CWHIPI) to deflate
nominal expenses.l® Then we grouped hospitals by California peer
groups and calculated the quartiles of expense per SUM within each
peer group.ll We used peer groups to control for some of the inter-
hospital variation in the mix of services produced by the cost centers.
We computed the trimean of expense per SUM for each cost-
center/peer group combination.l2 We then selected one of the
California cost centers corresponding to each Medicare cost center to
serve as the basic SUM. This selection was based on high prevalence
of the cost center and low coefficient of variation in real expense per
SUM. The selected, or numeraire, cost center is listed first in each
Medicare cost-center grouping in Table 3.4. The SUM in each of the
non-numeraire cost centers is adjusted by multiplying the reported
SUMs by the ratio of trimeans in the numeraire and non-numeraire
cost center. This provides a consistent cost per unit of intermediate
output for each SUM, with output measured in the SUM of the
numeraire cost center.

The California disclosure report analytic file included data on 442
general acute care hospitals in 1984 and 420 of these hospitals in
1987. The file does not include any HMO-owned hospitals (notably
Kaiser), because HMO-owned hospitals are not required to provide
the financial components of the disclosure report. We used hospital
names and cities to match the California and Medicare provider
numbers of 398 hospitals. We merged these files with patient bill
files for discharges from California hospitals in 1984 and 1987. The
resulting file had discharges from 331 hospitals in each year. The
panel of California hospitals accounted for approximately eight per-
cent of all discharges in both 1984 and 1987. The average cost per
case was $3,941 in 1984, and $5,170 in 1987. These costs per case are

10California Health Facilities Commission (1982). The CWHIPI uses a methodology
similar to the market basket used by Medicare, but it substitutes state or reglonal
values for many of the market basket components.

11lcCalifornia Office of Statewide Health Planning and Development, “Hospital
Quarterly Data: File Descriptions.”

12The trimean is the weighted average of the first three quartiles, with the median
having double the weight of the first and third quartiles.
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approximately one-third higher than the cost per case for all states
from the patient bill file, but they are relatively close to the cost re-
port amounts of $4,492 and $5,856 cost per case for all hospitals in
1984 and 1987, respectively.

We used the expense per SUM value for each hospital/cost center
combination to disaggregate costs into intermediate quantities mea-
sured in SUMs and prices at the DRG/cost-center level. The
California disclosure reports do not contain a cost center correspond-
ing to the Medicare speech therapy cost center. We used the cost-to-
SUM ratio for the other ancillary services cost center to impute the
quantity of intermediate products for the Medicare speech therapy
cost center.

We measured changes in cost efficiency, defined as the quantity of
intermediate products per real dollar of cost-center expense, by
dividing the SUMs per dollar of expense in 1987 by the corresponding
amount in 1984. We adjusted the result using the 11.7 percent
increase in the CWHIPI between 1984 and 1987. Some efficiency
changes may be an artifact that is due to a difference between the mix
of inputs used at the cost-center level and the mix of inputs used to
calculate the price index. We also developed an indicator of changes
in service intensity, using the percentage change in the number of
intermediate products consumed per discharge.

The cost efficiency and intensity results are presented in Table 3.5.
Cost efficiency fell by about 6 percent in the two daily service cost
centers. Since utilization has declined, this may indicate an increase
in average severity, such that patients require more nursing and
other daily service inputs. The 29 percent increase in intensive care
days per discharge suggests that average severity has increased, or
that use of intensive care is proliferating. The efficiency decline may
also indicate that fixed costs are being spread over fewer patient
days, or that hospitals have not adjusted their labor and other vari-
able inputs to offset the change in utilization. Cost efficiency declined
in five ancillary service cost centers, but efficiency increased in the
remaining seven cost centers.13 We speculate that advances in blood

13Some of the changes in efficiency or consumption of SUMs per discharge may
reflect inadequacies of the SUMs. We know that the SUMs used to measure output in
the speech therapy and other ancillary service cost centers are poorly related to
resource consumption. It is also possible that the large changes in the radiology cost
center reflect systematic differences in the cost of resources required per relative value
unit. For example, the cost per relative value unit of traditional diagnostic x-ray and
MRI procedures may be quite different, although both may be reported in the
diagnostic radiology cost center.
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Percentage Change in Cost Efficiency and Intensity in Producing

Table 3.5

Intermediate Products at the Cost-Center Level

Intensity Changeb

Cost Efficiency Case-Mix

Cost Center Changed Aggregate Adjusted
Routine care -7.82 -9.99 -18.34
Intensive care —4.49 29.01 17.06
Anesthesiology -13.36 -0.46 -8.37
Blood —6.65 3.65 -11.45
Pharmacy 17.27 77.01 58.47
Laboratories 7.58 19.12 8.48
Operating room 6.40 21.54 15.05
Occupational therapy 13.99 77.57 -13.02
Other ancillary —4.47 -6.61 -17.99
Inhalation therapy 3.96 4771 35.58
Physical therapy ~0.13 22.53 —3.43
Radiology 47.80 102.85 126.30
Speech therapy —5.71 25.87 —22.08
Medical supplies 12.34 36.97 22.36

aDefined as change in real cost per unit of intermediate product, i.e., per
SUM.

bDefined as change in number of units of intermediate product (ie.,
SUMs) per Medicare discharge.

screening techniques may be responsible for some of the decrease in
blood bank cost efficiency. We also suspect that diffusion of CAT scan
and MRI technologies may be responsible for the dramatic increase in
radiology intermediate products per discharge.

Earlier, we estimated the contributions to the overall increase in cost
per case of changes in case mix and changes in intensity (i.e., the av-
erage cost per case) at the DRG level. The addition of information on
the price and quantity of intermediate products permits us to decom-
pose the effect of changes in intensity at the DRG level into the con-
tributions of changes in the price and quantity of intermediate prod-
ucts, as represented by the following decomposition:

dC/dt = ¥ (Cayi — Cgq.)x dp;/dt+
i

case-mix effect



31

Zngﬁ X SS4ij X dUu/dt+
j

1

unit-price effect
Y. Y pari X Ugyy; x dSy; /dt
i

quantity-of-service effect

where dC/dt is the change in total cost per case between 1984 and
1987, Cgyj is the average cost of DRG; in 1984, pg; is the proportion of
discharges in DRG; in 1987, Sij is the quantity of intermediate
products consumed per discharge in cost center; in DRG;, and Uj; is
the cost per unit of intermediate products in cost center;and DRG;.
The first factor on the right-hand side shows the effect of changes in
case mix on cost per case, holding average DRG costs constant at
their 1984 levels. The second factor shows the effect of price changes
at the DRG/cost-center level, independent of case mix and the quan-
tity of intermediate products consumed per discharge. The third fac-
tor shows the independent contribution of changes in the quantity of
intermediate products consumed per discharge to the overall increase
in average cost per case.

Appendix C shows changes in cost per case disaggregated into case-
mix, price, and quantity components for each DRG based on Medicare
discharges from California hospitals. At the DRG level, the case-mix
effect indicates how much the change in the proportion of cases in
that DRG contributed to the overall increase in real cost per case ob-
served in the patient bill dataset. Similarly, the price and quantity
changes show the contribution of changes in the cost and quantity of
intermediate products to the overall increase in average real cost per
case. The overall change is the sum of the case-mix, price, and

quantity changes. These DRG-level effects are summarized in Table
3.6.

Real average cost per case in the California dataset increased $687—
about 17.5 percent—after adjusting for an 11.7 percent increase in
the market basket. About $433 (11.0 percent) is attributable to
changes in case mix. Changes in the cost per unit of service at the
cost-center level accounted for $152 (3.9 percent) of the overall in-
crease. Finally, changes in the quantity of intermediate products per
discharge were responsible for the remaining $102 (2.6 percent) of the
overall increase. ‘
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The complete findings of our decomposition of case-mix and intensity
effects for both U.S. and California hospitals are summarized in Table
3.7.

Table 3.6

Summary of Case-Mix and Intermediate Product Price and
Quantity Effects on Increases in Average Cost per Case,
by Direction of Effect, for Medicare Discharges
from California Hospitals, 1984-1987

Direction of Change Effect on Cost per Case, $
Intermediate Intermediate
Products Products

No. of Case Case
DRGs Mix Quantity  Price Mix Quantity  Price Total
48 0 0 0 0.00 0.00 0.00 0.00
8 - 0 0 -0.22 0.00 0.00 —-0.22
19 - - - -7.10 —6.94 -2.13 -16.17
42 - - + —49.87 —97.81 123.21 2447
43 - + - —63.68 63.42 -17.88 -18.15
30 — + + -9.86 27.60 8.65 26.38
8 + 0 0 0.70 0.00 0.00 0.70
44 + - - 28.04 —-20.63 -6.83 0.57
73 + - + 121.88 -116.76 86.67 91.78
86 + + - 294.38 17484 -52.87 416.35
72 + + + 119.19 78.16 13.51 210.86
473 433.46 101.87 152.32 687.64

NOTE: DRGs with a zero quantity and price effect had no discharges in 1984
or 1987. DRGs with a zero case-mix effect had no discharge in both 1984 and
1987.



Table 3.7

Sources of Increase in Medicare Cost per Case, 1984-1987

U.S. Hospitals California Hospitals
Source of Cost Increase Percent Share Percent Share
Input prices 11.0 11.7
Quantity 15.7 100.0 17.5 100.0
Case-mix change 11.2 711 11.0 63.0
(i.e., across DRGs)
Technology 4.3 27.3 n/a
Outpatient shift 3.3 20.8 n/a
Other 3.6 23.0 n/a
Intensity change 4.5 28.9 6.5 37.0
(i.e., within DRGs)
Service intensity n/a n/a 2.6 148
High-cost technology 1.5 9.6 n/a
Outpatient shift 0.1 0.3 n/a
Other? 3.0 19.0 36 22.2
Total 28.4 31.2

SOURCES: Medicare cost reports for fiscal years 1983 (TEFRA) through
1988 (PPS 5); Medicare Provider Analysis and Review (MEDPAR) files for
1984 and 1987; California Hospital disclosure reports for disclosure years 9
through 13.

NOTES: Input prices and quantity effects are multiplicative. The compo-
nents of quantity were estimated using an additive decomposition, however.
Case-mix change is estimated holding costs at 1984 levels, and intensity
change is estimated for the 1987 case mix. Totals and percentages are calcu-
lated before rounding.

aFor California hospitals, this component represents a price effect per
standard unit of service. For U.S. hospitals, this component includes the
unmeasured price effects and other unmeasured effects.



4. CONCLUSIONS

The fundamental finding of this study is that hospital costs increased
because the product changed—a hospital stay in 1987 was a different
and more expensive product than a hospital stay in 1984,

Changes in case mix account for most of the real increase in cost per
case—about 11 percent of the 15.7 percent total increase in Medicare
cost per case between 1984 and 1987. Technology change and outpa-
tient shift accounted for about two-thirds of the case-mix increase.
Much of the remaining, unexplained case-mix component may be at-
tributable to coding improvements. Carter, Newhouse, and Relles
(1991) found that 30 percent of the change in the Medicare case-mix
index between 1987 and 1988 was due to coding improvements.
Furthermore, much of this increase occurred because of the increased
coding of complications and comorbidities within DRG pairs. We did
not directly estimate the impact of coding improvements. Their find-
ings, however, suggest that coding improvements probably accounted
for a substantial portion of our unexplained case-mix effect.

The fact that almost 30 percent of the overall 15.7 percent increase in
real cost per case is attributable to intensity change is both reassur-
ing and troubling. It is reassuring because we can identify differences
in the product that appear to justify the higher cost. It is troubling
because we cannot be certain of the value of the new product. For ex-
ample, on average, a Medicare patient admitted in a California hospi-
tal during 1987 consumed nearly 2.6 percent more intermediate
products than a patient with the same condition would have con-
sumed in 1984. Did this increase in consumption of intermediate
products produce better quality care? If so, was the improvement in
quality sufficient to justify the additional expense? We did not at-
tempt to measure changes in the quality of care, so these questions
remain beyond the scope of our study.

The largest component of the increase in average cost per case is the
change in case mix. Because Medicare admissions fell by nearly 12
percent between 1984 and 1987 and the mix of conditions for which
patients are admitted has changed dramatically, patients who would
have been treated on an inpatient basis in 1984 were not being
admitted in 1987. Are these patients being served on an outpatient
basis, and, if so, is the care they receive cost-effective and of ap-
propriate quality? Alternatively, have these patients been shifted out
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of hospitals into less accessible, less cost-effective, or lower-quality
care?

We cannot address the relative accessibility or quality of outpatient
care. Some of the 6.6 percent increase in cost per case that was not
explained by changes in case mix or intensity may represent the allo-
cation of fixed costs over a declining number of patients. Since these
fixed costs exist whether a patient is treated as an inpatient or an
outpatient, they should be factored into any short- to medium-term
cost-effectiveness evaluation.

For example, if the allocation of fixed costs over fewer patients raised
average costs by 2 percent, this would represent a $100 increase in
the cost of a typical $5,000 case. If hospitals experienced a 10 percent
decrease in discharges, this would mean that each case leaving the
hospital is responsible for $900 in fixed costs ($100 x 0.9/0.1). There-
fore, if the average cost of outpatient service was not at least $900
less expensive than the cost of inpatient service, the shift to out-
patient service delivery would actually increase total short-term
costs. On the other hand, even if outpatient service delivery is more
expensive than inpatient care after allocating fixed costs, it may still
be more cost-effective in the long term to encourage the shift to out-
patient delivery of services while eliminating excess inpatient capac-
ity.

The 3.0 percent unexplained increase in average cost per case within
DRGs merits further analysis. If it represents the allocation of fixed
costs over fewer patients, it is an important factor to be considered in
setting payment levels for services delivered in inpatient and outpa-
tient settings. If the unexplained increase in cost per case represents
a continuing failure to control costs, however, it may be necessary for
policymakers to develop new policies and strengthen existing policies
to provide hospital managers with the incentive and ability to better
control costs. The high rates of increase in pass-through costs per
case indicate that policies limiting reimbursement for pass-through
costs, such as the incoporation of capital payments into PPS, may also
be an effective method of reducing the rate of increase in inpatient
costs.






Appendix A
CONSTRUCTION OF ANALYSIS FILES

ANALYTIC FILES

The analytic files were created from three primary data sources:

* Medicare cost reports for FY 1984 through FY 1987,
* Medicare inpatient bill 20 percent sample for 1984 and 1987, and
¢ California hospital disclosure reports for 1980 through 1987.

The Medicare cost reports provided cost-to-charge ratios at the cost-
center level, as well as information on hospital characteristics (size,
location, teaching status, volume, etc.).

In addition, several hospital characteristic variables were incor-
porated from a file containing provider-level data derived from the
1984 AHA survey of hospitals, HCFA provider of service file, and
HCFA MSA wage index file.

MEDICARE COST REPORTS

The Medicare cost reports contain records for the hospital fiscal year
beginning during a federal fiscal year (October 1-September 30). The
format of the cost reports changed between FY 1984 and FY 1985.
However, we were able to map the variables of interest from the FY
1984 format directly onto variables used in the FY 1985 cost reports.

We eliminated records for hospitals described as other than “General
Short Term” in the Type of Hospital field, and we eliminated Federal,
State, and “Other Governmental” hospitals. We also eliminated hos-
pitals with an average length of stay less than 2.5 days or greater
than 15 days.

Our initial data-cleaning efforts focused on the reasonableness of re-
porting periods, daily service costs, pass-through costs, and daily and
ancillary service cost-to-charge ratios. Fiscal year starting and end-
ing dates for hospitals with overlapping or extremely long or short fis-
cal years were examined and the reporting period was either modified
or the record was discarded.

The cost of routine and intensive daily services was imputed for hos-
pitals with average costs per day in the highest or lowest percentile.
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The imputed cost per day was estimated by regressing the daily ser-
vice cost-center cost per day on categorical variables for ownership,
teaching status, region, number of beds, and city size. The total cost
for the daily service cost center was then calculated by multiplying
the predicted cost per day by the number of Medicare patient days.

We calculated the percentage of total costs resulting from pass-
through expenses, and identified the median and 95th percentile level
for each cost center, using only records with positive values less than
100 percent. The pass-through percentage was then set at the cost-
center median for values above the 95th percentile.

The reported total costs for daily and ancillary service cost centers
with nonzero costs and cost-to-charge ratios in the top or bottom five
percentiles were modified using the median cost-to-charge ratio for
the cost center. Records for hospitals requiring modification in more
than four cost centers were discarded.

The pass-through percentage, as modified above, was then applied to
this cost to calculate the pass-through cost. Direct costs were calcu-
lated as the difference between total and pass-through costs.

Each cost report record provides data for a hospital’s fiscal year, with
records for all cost reports beginning during a federal fiscal year
combined into a single file. Thus, records for hospitals with fiscal
years beginning in October would be combined with records for
hospitals with fiscal years beginning the following September. To put
the cost report data on a common chronological basis, we combined
data across fiscal years to create cost reports corresponding to calen-
dar years. We refer to these as “calendarized” cost reports.

The calendarization process involves allocation of variables based on
the days in a hospital’s fiscal year that fall into a given calendar year.
The method for allocating a variable depends on whether the variable
is a “flow” or “stock” variable. If the value of a variable measured on
a given date depends on the length of the reporting period, it is a flow
variable. However, if its value is independent of the length of the re-
porting period, it is a stock variable. For example, the value of a flow
variable (e.g., discharges or charges) will differ between an annual
report and the report for the fourth quarter, whereas the value of a
stock variable (e.g., number of licensed beds at the end of the period)
will be the same in the two reports.

We created files for each calendar year containing every record that
included part of a calendar year. Each flow variable was multiplied
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by the proportion of days in the fiscal year that fell into the calendar
year.l Each stock variable was multiplied by the number of days
falling into the calendar year. We then combined records from differ-
ent fiscal years for each hospital by summing each of the flow and
stock variables. Finally, we divided the stock variables by the sum of
the number of days falling in the calendar year. Thus, flow variables
represent an estimate of the amount of the “flow” that occurred dur-
ing the calendar year, and stock variables represent a weighted aver-
age using the number of days falling into the calendar year as the
weights.

After calendarizing, we again examined cost-to-charge ratios in each
cost center. Cost-to-charge ratios outside the range of 0.3 to 2.0 were
truncated to those values, and the reported costs were modified ac-
cordingly. The mean cost-to-charge ratio was then calculated for each
cost center, and this value was assigned to cost centers with zero
costs.

MEDICARE INPATIENT BILL FILES

We created files containing Medicare inpatient bills for calendar
years 1984 and 1987. DRGs were assigned using the 1987 grouper.
The records were sorted by hospital provider numbers, and merged
with hospital-specific cost-center-level cost-to-charge ratio data for
the relevant year. We deleted records for which cost-to-charge ratio
data were not available. The cost-to-charge ratios were applied to
cost-center charges to estimate costs. Total costs were calculated by
summing across cost centers. Records with total costs less than $300
or greater than $60,000 were deleted. The remaining records were
sorted and aggregated to the hospital-DRG and DRG levels.

The hospital-DRG file was used for the California analysis and to
provide the technology and intensity variables for the multivariate
analysis.

The DRG-level file, including the number of discharges, total costs
and charges, and the cost and number of bills with nonzero cost for
each cost center from the DRG-level file, was downloaded to a spread-
sheet. This spreadsheet was used for the technology analysis, the

1For calendar year 1984, we merged data from FY 1983 and FY 1984 for hospitals
with fiscal years that started after January 1, 1984. For calendar year 1987, we
merged data from FY 1987 and FY 1988 for hospitals with fiscal years that started
before January 1, 1987.
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disaggregation of change in cost per case into case-mix and price ef-
fects, and the identification of the outpatient-shift candidate DRGs.

We created a file for each year containing DRG and total cost from
each record with an outpatient-shift candidate DRG. We sorted this
file by DRG and cost, and deleted the three highest and three lowest
cost records in each DRG to reduce the influence of extreme values.
We then selected 100 records for each DRG corresponding to the cost
percentiles. We merged the 1984 and 1987 files and calculated the
percentage change in cost at each percentile for the outpatient-shift
analysis.

CALIFORNIA DATA

The California Hospital disclosure reports are similar in concept to
the Medicare cost reports. However, there are many differences in
the two data sources, of which the most important for this analysis is
information on the quantity of intermediate products at the cost-
center level. The measurement of intermediate products in SUMs
and the mapping of California cost-center SUMs and costs to the
Medicare cost centers are described in Section 4.

Records for California hospitals were selected from the Medicare
Inpatient Bill Hospital-DRG files, and merged with a hospital-level
file containing cost-center-level cost-per-SUM data for the relevant
year. The total cost in each cost center was divided by the cost per
SUM to calculate the number of SUMs provided in each hospital/cost-
center/DRG combination. These records were then aggregated across
hospitals to the DRG level. The resulting files were downloaded to a
spreadsheet for analysis.



Appendix B

CONTRIBUTION OF COMPONENTS OF CASE-MIX

AND INTENSITY CHANGE TO CHANGE IN

MEDICARE COST PER CASE, 1984-1987

Table B.1

Contribution of Case-Mix and Intensity Change to Change in
Medicare Cost per Case, 19841987

Across-DRG Case-Mix  Within-DRG Intensity
DRG Type Effects Effects
Med/ Op Op

DRG MDC Surg Pair Total Tech Shift Total Tech  Shift Total
1 1 S $3.65 $0.97 $0.10 $3.74
2 1 S 0.70 0.11 0.38 1.08
4 1 S 0.39 0.12 0.33 $0.16 0.72
5 1 S -0.28 -0.78 -1.05
6 1 S 1.68 $1.48 0.05 1.73
7 1 S 2 -0.02 1.48 1.45
8 1 S 1 0.15 0.01 0.16
.9 1 M -0.11 0.08 $0.02 -0.02
10 1 M 2 -0.02 0.67 0.38 0.65
11 1 M 1 0.05 -0.09 -0.04
12 1 M —0.19 -0.17 1.80 1.60
13 1 M 0.02 0.09 0.11
14 1 M 2.18 -1.60 5.03 0.58
15 1 M —-0.31 0.70 1.50 0.39
16 1 M 2 0.14 0.12 0.66 0.80
17 1 M 1 1.26 1.11 -0.11 1.15
18 1 M 2 0.41 0.36 0.62 1.03
19 1 M 1 0.48 043 -0.06 0.42
20 1 M 0.01 0.79 0.79
21 1 M 0.00 0.05 0.03 0.05
22 1 M -0.04 0.04 0.09 —0.01
23 1 M 0.00 —0.18 —0.18
24 1 M 2 -0.96 1.57 0.61
25 1 M 1 0.61 ~0.05 0.09 0.56
26 1 M 0.00 0.00 0.00
27 1 M 0.08 -0.08 0.04 0.00
28 1 M 2 0.00 0.09 0.15 0.09
29 1 M 1 0.04 —0.02 0.02
31 1 M 2 0.17 0.04 0.09 0.21
32 1 M 1 0.12 —0.01 0.12
34 1 M 2 -0.01 0.70 0.69
35 1 M 1 0.11 -0.14 -0.03
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity

DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
36 2 S -0.34 0.12 0.46 -0.21
37 2 S 0.10 0.06 0.16
38 2 S 0.27 0.24 0.00 0.27
39 2 S 4955 43.77 0.19 49.74
40 2 S 1.42 1.26 0.21 163
42 2 S 0.04 0.45 0.28 0.49
43 2 M 0.04 0.00 0.00 0.04
44 2 M -0.05 0.00 0.01 —0.04
45 2 M 0.22 0.20 0.01 0.00 0.23
46 2 M 2 0.41 0.36 0.09 0.02 0.49
47 2 M 1 1.62 1.43 -0.05 1.57
48 2 M 0.00 0.00 0.00
49 3 S 0.45 0.08 0.26 0.18 0.71
50 3 S —0.10 0.03 0.09 —0.07
51 3 S 0.01 0.01 0.02 0.02
52 3 S —-0.01 0.00 —-0.01
53 3 S -0.05 0.13 0.12 0.08
54 3 S 0.00 0.00 0.00
55 3 S 0.95 0.84 0.15 1.10
56 3 S 0.29 0.26 0.04 0.34
57 3 S 0.01 0.07 0.02 0.08
59 3 S 0.01 0.00 0.01
61 3 S 0.07 0.02 0.09
62 3 S 0.00 0.00 0.00
63 3 S 0.00 0.35 0.35
64 3 M 0.29 0.25 0.36 0.64
65 3 M 1.38 0.01 0.23 1.39
66 3 M 0.39 0.09 0.01 0.48
67 3 M 0.00 0.02 0.02
68 3 M 2 -2.20 1.94 0.55 2.75
69 3 M 1 0.73 0.65 0.02 0.00 0.75
70 3 M 0.00 0.00 0.00
71 3 M 0.00 0.00 0.01
72 3 M 0.13 0.12 0.01 0.14
73 3 M 0.48 0.42 0.64 1.12
74 3 M 0.00 0.00 0.00
75 4 S 3.58 0.95 1.69 5.27
76 4 S 2 1.81 0.94 3.22 5.04
77 4 S 1 -0.21 -0.29 -0.35 -0.57
78 4 M 0.35 0.22 0.40 0.57
79 4 M 2 11.20 8.18 4.70 15.90
80 4 M 1 —-0.01 -0.01 -0.05 —0.06
81 4 M 0.00 0.00 0.00
82 4 M 0.05 291 1.60 2.96
83 4 M 2 0.11 0.14 0.24



Table B.1 (continued)
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Across-DRG Case-Mix  Within-DRG Intensity
DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
84 4 M 1 0.06 -0.03 0.04
85 4 M 2 0.02 0.29 0.03 0.32
86 4 M 1 0.05 —0.03 0.03
87 4 M —6.06 -5.35 -0.44 —6.50
88 4 M 1.20 1.06 5.75 0.23 6.95
89 4 M 2 -043 -0.13 10.85 10.42
90 4 M 1 0.47 0.66 —0.52 —0.06
91 4 M -0.01 0.00 -0.01
92 4 M 2 0.02 0.69 0.70
93 4 M 1 0.07 0.03 0.00 0.10
94 4 M 2 0.10 -0.03 0.27 0.38
95 4 M 1 0.01 0.02 -0.01 0.00
96 4 M 2 -5.29 -2.36 9.86 4.57
97 4 M 1 0.73 1.20 0.13 0.02 0.86
98 4 M 0.00 0.00 0.00
99 4 M 2 0.50 —0.90 —-0.41
100 4 M 1 0.25 -0.27 —-0.02
101 4 M 2 0.25 1.00 1.25
102 4 M 1 0.32 -0.03 0.29
103 5 S 0.13 0.00 0.13
104 5 S 2 10.83 9.14 2.73 13.57
105 5 S 1 1.7 -1.03 0.05 1.79
106 5 S 2 46.22 38.57 7.08 53.30
107 5 S 1 3.06 —4.79 0.74 3.80
108 5 S 2 1.05 0.83 0.71 1.76
109 5 S 1 4.96 3.73 -1.52 3.45
110 5 S 2 13.31 6.35 3.98 17.29
111 5 S 1 -041 —0.91 —0.54 -0.95
112 5 S 17.05 13.32 —0.28 8.68 16.77
113 5 S 1.06 0.28 1.33
114 5 S 0.12 0.03 0.14
115 5 S -0.82 -0.21 ~1.03
116 5 S 1.78 -2.78 -1.00
117 5 S 2 0.11 1.08 0.54 1.19
118 5 S 1 -0.10 -0.47 -0.57
119 5 S 0.03 0.01 0.04 0.05
120 5 S 0.85 2.16 3.01
121 5 M 2 7.48 —-2.97 451
122 5 M 1 -0.85 -5.59 —-6.44
123 5 M 0.37 0.97 1.34
124 5 M 2 3.35 2.62 -—1.87 1.48
125 5 M 1 -3.45 -2.29 -3.14 —6.59
126 5 M 0.42 0.17 0.18 0.59
127 5 M -1.99 9.08 7.09
128 5 M 0.20 0.05 0.01 0.24
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity

DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech  Shift Total
129 5 M —-0.93 -0.82 -0.37 -1.31
130 5 M 2 0.67 0.01 0.00 0.69
131 5 M 1 0.69 -0.16 0.53
132 5 M 2 6.02 532 -0.15 5.87
133 5 M 1 0.98 0.87 -0.15 0.83
134 5 M 3.01 2.66 0.04 0.01 3.04
135 5 M 2 0.31 0.27 -0.01 0.29
136 5 M 1 0.14 0.12 -0.03 0.11
138 5 M 2 -2.98 0.25 -2.74
139 5 M 1 0.68 -0.47 0.21
140 5 M -10.00 -3.19 -2.25 -12.25
141 5 M 2 -2.80 —0.80 0.79 0.68 -2.01
142 5 M 1 0.31 0.55 -0.06 0.25
143 5 M —2.94 —0.93 -0.65 -3.58
144 5 M 2 -0.04 1.00 0.96
145 5 M 1 0.45 -0.46 -0.01
146 6 S 2 4.12 2.44 1.63 5.76
147 6 S 1 -0.06 -0.14 -0.05 -0.12
148 6 S 2 17.01 7.08 6.19 23.20
149 6 S 1 -024 -0.63 -0.93 -1.16
150 6 S 2 2.36 1.29 0.58 2.94
151 6 S 1 -0.02 —-0.07 -0.21 -0.22
152 6 S 2 -0.03 0.09 0.02 0.06
153 6 S 1 0.01 0.01 0.01 0.02
154 6 S 2 0.00 8.17 0.90 8.17
155 6 S 1 —0.60 -0.21 -0.81
156 6 S 0.00 0.00 0.00
157 6 S 2 -0.15 0.87 0.72
158 6 S 1 0.66 —0.09 0.58
159 [ S 2 —0.04 —0.64 —0.69
160 6 S 1 0.10 —0.10 —0.01
161 6 S 2 1.17 -0.75 0.43
162 6 S 1 1.49 -0.26 1.23
163 6 S 0.00 0.00 0.00
164 6 S 2 0.34 0.11 —-0.01 0.33
165 6 S 1 0.01 0.00 0.05 0.06
166 6 S 2 0.04 0.01 —0.06 ~0.02
167 6 S 1 -0.01 0.01 -0.02 -0.03
168 6 S 2 0.09 0.61 0.70
169 6 S 1 0.14 0.03 0.17
170 6 S 2 0.27 —-0.65 -0.37
171 6 S 1 -0.27 -0.22 -0.49
172 6 M 2 0.28 0.25 0.52 0.80
173 6 M 1 0.16 0.14 -0.07 0.08
174 6 M 2 -1.42 1.02 -0.40
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity

DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
175 6 M 1 0.49 —0.19 0.30
176 6 M -0.05 0.09 0.05
177 6 M 2 0.75 0.44 0.04 1.19
178 6 M 1 0.60 0.04 0.03 0.64
179 6 M 0.02 0.38 0.16 0.40
180 6 M 2 -145 -0.29 0.95 -0.51
181 6 M 1 0.09 0.30 -0.02 0.07
182 6 M 2 6.78 7.22 1401
183 6 M 1 5.23 0.04 5.27
184 6 M 0.00 0.00 0.01
185 6 M 0.18 0.21 0.38
186 6 M 0.00 0.00 0.00
187 6 M 0.66 0.58 0.06 0.71
188 6 M 2 0.78 1.87 2.65
189 6 M 1 0.93 -0.05 0.88
190 6 M 0.00 -0.01 0.00
191 7 S 1.85 1.07 0.24 2.09
192 7 S 0.52 0.27 0.56 0.20 1.08
193 7 S 2 3.81 2.64 -1.84 1.96
194 7 S 1 0.03 -0.03 —0.31 —0.28
195 7 S 2 3.20 1.98 0.90 4.10
196 7 S 1 0.01 -0.01 —0.03 0.01 —0.01
197 7 S 2 2.37 -1.28 1.09
198 7 S 1 0.01 -0.58 —0.57
199 7 S —0.20 0.10 0.01 -0.10
200 7 S —0.34 -0.30 -0.17 -0.51
201 7 S 0.62 0.36 -0.31 0.31
202 7 M —0.06 0.36 0.21 0.30
203 7 M 0.12 0.21 0.37 0.33
204 7 M -0.19 0.71 0.52
205 7 M 2 -0.01 0.72 0.34 0.71
206 7 M 1 0.20 -0.05 0.15
207 7 M 2 0.84 0.48 0.04 1.32
208 7 M 1 0.58 0.01 0.59
209 8 S 20.33 10.09 6.86 9.35 27.19
210 8 S 2 3.98 -0.39 3.59
211 8 S 1 -0.35 —0.30 —0.64
212 8 S 0.02 0.00 0.02
213 8 S 0.27 0.11 -0.09 0.18
214 8 S 2 6.39 4.98 —2.09 4.30
215 8 S 1 0.95 0.70 -1.17 —0.22
216 8 S 0.13 0.03 0.09 0.11 0.21
217 8 S 1.32 0.90 0.99 2.31
218 8 S 2 0.39 0.13 -0.22 0.17
219 8 S 1 0.00 0.03 —0.06 0.12 -0.06
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Table B.1 (continued)

Within-DRG Intensity

Across-DRG Case-Mix
DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
220 8 S 0.00 0.00 0.00
221 8 S 2 0.09 0.08 0.40 0.50
222 8 S 1 0.48 043 0.11 0.59
223 8 S 2 0.16 0.11 -0.32 —0.16
224 8 S 1 -0.01 0.19 —0.03 0.13 —0.04
225 8 S 1.43 1.26 0.23 1.66
226 8 S 2 -0.02 0.42 0.40
227 8 S 1 0.13 0.02 0.00 0.15
228 8 S 2 0.01 0.01 0.01 0.04 0.03
229 8 S 1 0.74 0.66 0.03 0.78
230 8 S 0.02 —0.02 0.01
231 8 S 0.43 0.38 0.62 1.06
232 8 S 0.26 0.23 0.07 0.33
233 8 S 2 —0.07 0.43 0.36
234 8 S 1 0.06 -0.07 —0.01
235 8 M -0.03 -0.12 —0.15
236 8 M 0.03 —0.87 —0.84
237 8 M 0.07 -0.03 0.04
238 8 M 0.16 0.03 0.03 0.18
239 8 M -0.35 1.36 0.85 1.01
240 8 M 2 0.37 0.33 0.41 0.78
241 8 M 1 0.36 0.32 —-0.13 0.22
242 8 M 0.01 0.03 0.04
243 8 M 6.00 5.30 -2.10 3.90
244 8 M 2 2.47 2.18 0.06 2.53
245 8 M 1 0.48 0.43 -0.06 0.43
246 8 M 0.46 0.41 0.05 0.00 0.52
247 8 M 0.57 0.50 0.37 0.93
248 8 M 0.40 0.35 0.20 0.60
249 8 M 0.03 —0.13 -0.10
250 8 M 2 0.91 0.80 0.09 1.00
251 8 M 1 0.35 0.31 0.00 0.35
252 8 M 0.00 0.00 0.00
253 8 M 2 1.28 1.13 0.03 0.01 1.32
254 8 M 1 0.54 0.48 -0.07 0.47
255 8 M 0.00 0.00 0.00
256 8 M 0.34 -0.04 0.30
257 9 S 2 -0.23 -0.12 -1.50 -1.73
258 9 S 1 ~0.11 -0.04 -0.31 -0.42
259 9 S 2 -0.01 0.03 0.09 0.02
260 9 S 1 -0.01 -0.01 0.04 —0.02
261 9 S 0.27 0.24 0.08 0.36
262 9 S 1.72 1.52 0.11 1.83
263 9 S 2 4.11 2.75 1.15 5.26
264 9 S 1 -0.02 -0.10 -0.11 —0.12
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Across-DRG Case-Mix  Within-DRG Intensity
DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
265 9 S 2 0.02 0.45 0.46
266 9 S 1 0.33 0.02 0.35
267 9 S 0.00 0.01 0.01 0.01
268 9 S 0.15 0.13 -0.01 0.13
269 9 S 2 0.01 0.00 0.88 0.05 0.88
270 9 S 1 0.30 0.27 0.02 0.01 0.32
271 9 M -0.09 0.00 —-0.09
272 9 M 2 0.25 0.23 0.33 0.16 0.569
273 9 M 1 0.11 0.10 -0.03 0.09
274 9 M 2 0.32 0.29 0.04 0.01 0.36
275 9 M 1 0.06 0.06 -0.03 0.04
276 9 M 0.21 0.19 0.00 0.00 0.21
277 9 M 2 -1.34 -0.55 0.83 —0.51
278 9 M 1 0.00 0.17 —0.20 -0.20
279 9 M 0.00 0.01 0.01
280 9 M 2 1.76 1.55 0.29 0.02 2.05
281 9 M 1 0.37 032 -0.02 0.34
282 9 M 0.00 0.00 0.00
283 9 M 2 0.71 0.62 0.22 0.93
284 9 M 1 0.38 0.34 -0.01 0.37
285 10 S 0.76 0.56 —0.15 0.09 0.61
286 10 S . 0.24 0.15 0.08 0.10 0.33
287 10 S 1.30 0.99 -0.46 0.84
288 10 S 0.02 0.00 0.02
289 10 S 0.12 0.08 —-0.11 0.00
290 10 S —0.05 0.04 0.12 -0.01
291 10 S -0.01 0.00 0.00 —-0.01
292 10 S 2 0.63 0.33 -0.19 0.44
293 10 S 1 -0.05 -0.06 —0.05 -0.10
294 10 M 1.14 1.09 0.82 2.24
295 10 M -0.08 -0.04 0.01 —0.07
296 10 M 2 -5.54 —2.69 3.40 -2.13
297 10 M 1 0.32 0.51 -0.26 0.06
298 10 M —0.02 0.02 0.00
299 10 M 0.04 0.07 0.11
300 10 M 2 0.11 0.53 0.63
301 10 M 1 0.21 —0.02 0.19
302 11 S 3.24 2.01 -2.03 1.21
303 11 S 1.99 0.94 0.25 2.24
304 11 S 2 0.09 1.46 1.55
305 11 S 1 -0.16 -0.14 -0.30
306 11 S 2 -0.05 0.34 0.29
307 11 S 1 0.07 -0.05 0.03
308 11 S 2 -0.02 0.50 0.48
309 11 S 1 0.08 -0.04 0.04
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity

DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
310 11 S 2 -0.22 0.66 0.47 0.44
311 11 S 1 0.28 -0.03 0.12 0.24
312 11 S 2 0.07 0.11 0.15 0.18
313 11 S 1 0.09 0.05 0.03 0.14
314 11 S 0.00 0.00 0.00
315 11 S 4.58 3.00 -1.78 2.80
316 11 M 0.01 -0.31 -0.29
317 11 M —-0.08 -0.06 -0.02 —0.10
318 11 M 2 0.39 0.35 0.19 0.58
319 11 M 1 0.15 0.13 -0.02 0.13
320 11 M 2 -3.44 -1.27 6.19 2.73 2.75
321 11 M 1 0.42 0.65 0.05 0.12 0.47
322 11 M 0.01 0.00 0.01
323 11 M 2 -1.06 1.10 1.01 0.04
324 11 M 1 0.22 -0.05 0.17
325 11 M 2 1.12 0.99 0.15 1.27
326 11 M 1 0.34 0.30 -0.05 0.29
327 11 M 0.00 0.00 0.00
328 11 M 2 0.54 0.48 0.01 0.55
329 11 M 1 0.17 0.15 0.00 0.17
331 11 M 2 0.68 0.60 0.24 0.92
332 11 M 1 0.45 0.40  -0.09 0.37
333 11 M 0.00 0.00 0.00
334 12 S 2 0.61 0.32 -0.03 0.21 0.58
335 12 S 1 0.00 -0.09 0.03 0.16 0.03
336 12 S 2 -2.55 -1.33 —4.82 -7.36
337 12 S 1 0.08 0.48 -0.61 —0.53
338 12 S -0.13 —0.04 -0.17
339 12 S 0.38 0.34 0.15 0.54
341 12 S -0.28 -0.16 0.30 0.29 0.02
342 12 S 0.41 0.36 0.00 0.00 0.41
344 12 S 0.01 -0.02 0.04 -0.01
345 12 S 0.07 0.06 -—0.01 0.03 0.06
346 12 M 2 1.05 0.93 0.17 1.22
347 12 M 1 0.25 0.22 -0.04 0.21
348 12 M 2 1.35 1.20 -0.12 1.23
349 12 M 1 0.62 055 -0.03 0.59
350 12 M 0.15 0.20 0.15 0.35
351 12 M 0.00 0.00 0.00
352 12 M 0.12 0.10 0.01 0.00 0.12
353 13 S 0.15 0.07 0.03 0.18
354 13 S 2 0.18 0.06 0.00 0.18
355 13 S 1 0.00 0.02 -0.04 -0.04
356 13 S -041 -0.05 —0.42 -0.83
357 13 S 0.44 0.18 0.32 0.75
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Across-DRG Case-Mix  Within-DRG Intensity
DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
358 13 S 2 —-0.01 0.00 -0.10 -0.11
359 13 S 1 -0.09 0.04 -0.15 -0.24
360 13 S 0.31 0.27 0.31 0.62
361 13 S 0.01 0.02 0.01 0.03
362 13 S 0.00 0.00 0.00
363 13 S 0.33 0.30 0.05 0.39
364 13 S 2.32 2.05 0.11 2.42
365 13 S 0.06 0.15 0.20
366 13 M 2 0.32 0.28 0.25 0.57
367 13 M 1 0.27 0.23 -0.02 0.24
368 13 M 0.02 0.07 0.03 0.09
369 13 M 0.59 0.52 0.03 0.62
370 14 S 2 0.00 0.00 0.00
371 14 S 1 0.00 -0.03 -0.03
372 14 M 2 -0.03 0.02 -0.01
373 14 M 1 -0.10 -0.05 0.01 0.05 -0.08
374 14 S -0.02 0.01 -0.01
375 14 S 0.00 0.00 0.00
376 14 M 2 0.00 0.00 0.00
377 14 S 1 0.00 -0.01 -0.01
378 14 M -0.01 0.01 0.00
379 14 M —0.01 0.00 ~0.01
380 14 M 2 0.00 0.00 0.00
381 14 M 1 0.00 0.02 0.02
382 14 M —0.02 0.00 -0.03
383 14 M 2 -0.03 0.03 0.01 0.00
384 14 M 1 0.01 0.00 0.01
385 15 -0.01 0.00 -0.01
386 15 0.00 0.00 0.00
389 15 -0.04 0.02 -0.02
390 15 -0.02 0.00 -0.02
391 15 —0.01 0.00 -0.01
392 16 S 0.39 0.12 -0.07 0.05 0.32
393 16 S 0.00 0.00 0.00
394 16 S -0.04 0.15 0.12
395 16 M 1.20 1.53 2.73
396 16 M 0.00 0.00 0.00
397 16 M —0.02 0.39 0.24 0.36
398 16 M 2 -0.04 0.46 0.30 0.43
399 16 M 1 0.07 -0.02 0.06
400 17 S 0.97 0.46 0.30 1.26
401 17 S 2 0.15 0.63 0.77
402 17 S 1 0.06 -0.11 -0.05
403 17 M 2 -0.09 -0.08 1.29 1.19
404 17 M 1 0.75 0.66 -0.18 0.57
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity
DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
406 17 S 2 0.28 -0.11 0.17
407 17 S 1 -0.02 0.00 0.03 -0.03
408 17 S —0.03 0.00 -0.11 0.15 —0.14
409 17 M -0.08 0.00 0.41 0.16 0.33
410 17 M -9.36 -6.02 1.92 -7.45
411 17 M 2 0.44 0.39 0.02 0.46
412 17 M 1 0.58 0.51 0.02 0.60
413 17 M 2 0.29 0.26 0.55 0.84
414 17 M 1 0.07 0.06 -0.07 0.00
415 18 S 5.04 3.09 1.14 6.18
416 18 M 3.81 2.26 0.44 4.25
417 18 M 0.00 0.00 0.00
418 18 M —-0.11 0.28 0.17
419 18 M 2 -0.15 -0.04 0.13 -0.19
420 18 M 1 0.05 -0.05 0.00
421 18 M 0.77 0.68 0.28 0.12 1.04
422 18 M -0.01 0.01 0.01
423 18 M -0.04 0.45 0.16 0.41
424 19 S 0.14 0.24 0.25 0.38
425 19 M -0.18 0.48 0.30
426 19 M 0.76 0.67 0.13 0.89
427 19 M -0.10 —0.03 0.19 0.16 0.09
428 19 M 0.00 0.03 0.03
429 19 M 0.46 1.99 1.13 2.45
430 19 M 0.31 0.16 5.56 5.87
431 19 M 0.01 0.02 0.02 0.03
432 19 M 0.02 -0.01 0.02
433 20 -0.65 -0.52 0.05 —-0.61
434 20 -0.27 -0.12 0.37 0.09
435 20 0.33 —0.38 -0.04
436 20 —0.06 -0.04 0.09 0.03
437 20 0.18 0.15 0.26 0.43
439 21 S 0.03 0.04 0.07
440 21 S 0.84 0.61 0.54 1.38
441 21 S 0.01 0.03 0.01 0.04
442 21 S 2 3.21 1.86 1.71 4.92
443 21 S 1 0.01 -0.04 -0.01 0.00
444 21 M 2 0.18 0.16 -0.11 0.07
445 21 M 1 0.07 0.07 -0.01 0.06
447 21 M -0.05 0.02 —0.04
449 21 M 2 0.19 0.99 1.18
450 21 M 1 0.21 —-0.11 0.10
451 21 M 0.00 0.00 0.00
452 21 M 2 —0.87 -0.49 - 0.57 0.46 -0.31
453 21 M 1 0.05 0.16 -0.12 -0.07
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Table B.1 (continued)

Across-DRG Case-Mix  Within-DRG Intensity

DRG Type Effects Effects
Med/ Op Op
DRG MDC Surg Pair Total Tech Shift Total Tech Shift Total
454 21 M 2 —0.02 -0.03 -0.04
455 21 M 1 0.05 0.00 0.04
456 22 0.01 -0.01 0.01
457 22 M 1 -0.01 0.01 0.00
458 22 S 0.04 0.05 0.09
459 22 S 0.05 —0.22 -0.17
460 22 M 0.03 0.03 0.08 0.04 0.11
461 23 S 0.32 0.21 -0.07 0.58 0.25
462 23 M 13.37 11.39 6.85 20.22
463 23 M 2 0.12 0.10 0.06 0.07 0.18
464 23 M 1 0.55 048 -0.26 0.29
465 23 M 1 0.59 0.01 0.60
466 23 M 2 -0.02 0.08 0.04 0.06
467 23 M 0.72 064 -0.16 0.56
468 S 0.11 6.18 6.29
469 0.00 0.00 0.00
470 -6.91 1.05 -5.86
471 8 S 1.59 1.24 0.86 0.65 2.46
472 22 S 2 0.05 0.03 0.08
473 17 M -0.13 0.95 0.82
Totals $330.44 $126.74 $96.75 $134.37 $44.62 $1.50 $464.81

NOTE: DRG pair value of 2 indicates DRG with the higher relative weight.



Appendix C

CONTRIBUTION OF CASE MIX AND INTER-
MEDIATE PRODUCT QUANTITY AND PRICE
CHANGES TO CHANGE IN MEDICARE COST PER
CASE: CALIFORNIA HOSPITALS, 1984-1987

Table C.1

Contribution of Case Mix and Intermediate Product Quantity and
Price Changes to Change in Medicare Cost per Case, California
Hospitals, 1984-1987

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
1 $0.71 $-3.55 $1.34 $-1.51
2 2.80 -2.14 1.15 1.81
4 0.97 -2.06 1.42 0.33
5 —-1.47 -1.04 2.14 —0.36
6 2.79 0.06 0.00 2.85
7 0.00 2.95 -0.24 2.71
8 0.09 ~0.04 —0.02 0.03
9 -0.02 1.23 0.04 1.25

10 -0.05 -1.19 2.10 0.86
11 0.25 0.06 0.01 0.32
12 —-2.33 -0.38 1.20 -151
13 0.21 0.07 0.03 0.31
14 1.58 -3.22 -1.53 -3.17
15 2.38 5.83 -3.06 5.14
16 0.26 1.58 0.18 2.02
17 1.64 —-0.01 0.09 1.72
18 0.45 -3.01 2.56 0.00
19 041 -0.10 0.09 0.40
20 0.35 1.27 0.32 1.94
21 -0.07 0.18 0.00 0.11
22 -0.26 -1.00 0.22 -1.03
23 —0.04 -1.07 0.22 -0.89
24 -0.48 1.53 -0.66 0.40
25 0.83 -0.11 0.03 0.75
26 0.02 0.00 0.00 0.02
27 -0.03 —0.41 0.03 -0.40
28 -0.02 0.00 -0.21 -0.23
29 0.04 0.20 -0.01 0.23
31 0.65 0.01 -0.09 0.57
32 0.02 0.03 -0.01 0.04

52



Table C.1 (continued)
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Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
34 0.00 0.62 —0.01 0.60
35 0.02 -0.25 -0.12 -0.35
36 -0.22 0.35 0.00 0.13
37 0.22 0.13 0.05 0.40
38 0.24 -0.02 0.00 0.23
39 80.37 0.37 -0.03 80.71
40 2.87 0.05 0.03 2.95
42 0.57 0.64 0.19 1.40
43 0.18 0.00 0.00 0.18
44 -0.30 0.06 0.02 -0.23
45 0.43 0.05 —0.08 0.39
46 0.75 0.01 0.01 0.77
47 2.29 -0.12 0.06 2.23
49 0.33 1.01 -0.33 1.00
50 -0.05 0.09 -0.04 0.00
51 0.02 —0.02 0.04 0.04
52 -0.01 —0.06 0.01 -0.05
53 0.22 0.10 —0.06 0.27
55 2.65 0.21 -0.03 2.83
56 040 0.15 0.00 0.55
57 0.02 0.08 0.00 0.10
59 0.04 -0.01 0.00 0.03
61 -0.01 -0.03 0.00 -0.03
63 -0.01 1.32 -0.19 1.12
64 1.04 0.56 0.07 1.66
65 0.46 0.37 —0.30 0.53
66 0.12 0.13 0.04 0.28
67 -0.06 0.21 -0.01 0.15
68 0.66 1.26 0.22 2.13
69 0.38 0.08 0.01 0.47
71 -0.01 0.00 0.00 -0.01
72 0.02 0.07 0.01 0.11
73 0.25 0.61 0.11 0.97
75 4.30 2.19 0.01 6.50
76 3.56 4.24 -0.56 7.24
77 0.03 0.35 —0.04 0.34
78 0.86 0.14 -0.59 0.41
79 23.81 16.79 0.57 41.16
80 -0.05 -0.20 -0.05 -0.30
82 0.73 8.53 -0.97 8.29
83 0.03 -0.66 -0.24 - -0.87
84 0.10 0.00 0.00 0.10
85 0.02 0.32 -0.30 0.04
86 0.04 -0.36 0.04 -0.28
87 -18.60 2.38 -1.09 -17.31
88 0.51 6.27 -0.78 6.01
89 2.61 12.74 -0.69 14.66
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Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
90 0.15 -1.05 —0.10 -1.00
92 0.03 1.14 -0.38 0.79
93 0.01 0.06 0.02 0.08
94 -0.04 2.32 0.23 251
95 —0.02 -0.39 0.15 —0.26
96 —9.84 -5.22 26.13 11.07
97 -0.32 0.31 —0.23 —0.25
99 1.08 -2.67 0.55 -1.03

100 0.31 -0.04 0.05 0.32

101 0.06 0.64 0.15 0.85

102 0.39 0.05 0.00 0.43

104 19.10 -3.84 4.79 20.05

105 0.03 0.07 -1.18 -1.08

106 60.65 20.70 —0.11 81.24

107 -11.95 10.95 -7.82 -8.81

108 0.24 0.95 0.48 1.68

109 5.74 -0.70 -0.47 4.57

110 7.03 5.63 -1.35 11.32

111 —0.42 0.03 -0.03 —0.42

112 28.95 -22.09 21.68 28.54

113 2.48 -0.17 2.67 4.98

114 0.05 0.46 -0.15 0.36

115 0.23 1.23 —0.64 0.82

116 041 3.07 —4.19 -0.71

117 0.01 1.67 -0.06 1.62

118 -0.97 —0.40 ~0.21 -1.58

119 0.20 -0.08 -0.03 0.09

120 1.97 2.76 1.25 5.98

121 3.70 3.48 -2.33 4.84

122 -3.34 —6.61 1.63 -8.32

123 0.43 4.15 -1.88 2.70

124 3.79 2.88 -5.52 1.15

125 1.60 4.68 -1.96 4.31

126 0.21 0.53 -0.26 0.47

127 -2.06 —-34.62 4741 10.73

128 0.29 -0.13 —0.24 -0.08

129 -2.39 -1.05 0.18 -3.25

130 2.15 2.55 -1.56 3.14

131 1.94 0.51 -0.21 2.23

132 7.51 0.17 —0.38 7.30

133 2.17 0.04 —0.11 2.11

134 2.01 —0.54 0.39 1.86

135 0.54 0.15 -0.18 0.51

136 0.43 -0.01 -0.01 0.42

138 —2.59 —4.19 9.72 2.94

139 0.64 -1.60 0.78 —0.18

140 —7.64 —4.71 2.26 -10.09



Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
141 —2.76 -0.77 1.73 -1.81
142 0.43 —0.05 -0.04 0.34
143 -2.12 -1.41 —0.53 —4.07
144 -0.02 2.43 0.63 3.04
145 0.76 -0.57 -0.07 0.12
146 4.06 3.54 0.52 8.12
147 -0.04 0.11 -0.02 0.05
148 13.95 9.41 -2.85 20.52
149 0.52 -1.22 -0.09 -0.79
150 2.48 2.41 -0.94 3.94
151 0.00 -0.15 -0.09 -0.25
152 -0.04 -0.02 0.18 0.13
153 0.01 0.00 0.05 0.06
154 1.21 10.83 0.64 12.68
155 -0.91 -1.16 -0.25 -2.31
157 -0.93 0.86 0.28 0.21
158 0.72 0.01 0.05 0.78
159 0.27 0.00 -0.12 0.15
160 0.57 0.10 0.00 0.68
161 12.37 1.45 0.00 13.82
162 5.38 0.06 -0.02 5.42
163 -0.02 0.00 0.00 -0.02
164 0.31 0.71 0.12 1.14
165 -0.14 0.87 -0.05 0.68
166 0.04 -0.77 0.48 ~0.24
167 -0.03 0.00 0.00 -0.03
168 0.07 1.07 0.03 1.17
169 0.26 0.04 0.02 0.32
170 -1.59 -1.57 0.41 -2.76
171 -0.18 0.08 0.05 -0.05
172 1.20 0.82 —0.25 . 1.77
173 0.31 -0.04 -0.01 0.25
174 -2.51 2.57 -1.93 -1.88
175 0.33 -0.52 0.07 -0.12
176 —0.01 -0.53 0.37 -0.17
177 0.47 1.00 0.00 1.48
178 0.32 -0.02 -0.02 0.28
179 -0.07 1.12 —0.14 0.91
180 -1.07 2.19 -0.82 0.30
181 0.27 0.23 —0.05 0.45
182 3.48 9.90 —2.66 10.71
183 3.67 ~1.22 0.87 3.33
185 0.10 0.03 0.01 0.14
187 0.50 0.02 -0.01 0.51
188 0.87 2.83 -0.02 3.69
189 0.88 -0.08 0.05 0.84

190 -0.02 0.00 0.02 0.00



Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
191 1.92 2.02 -0.43 3.50
192 0.45 —0.20 0.84 1.09
193 4.49 -3.20 —0.82 0.48
194 0.06 —0.28 0.08 -0.15
195 251 -3.33 6.04 5.22
196 0.01 -0.21 -0.03 -0.23
197 2.60 2.47 -1.41 3.66
198 —0.07 -1.16 0.84 -0.39
199 -0.49 0.65 0.15 0.32
200 —0.42 0.56 —-0.23 -0.09
201 0.85 -0.57 0.14 0.43
202 0.25 0.56 1.08 1.89
203 0.02 1.55 -0.36 1.22
204 —0.28 3.41 -0.53 261
205 0.05 —0.52 0.06 -0.41
206 0.33 0.24 0.01 0.568
207 0.69 -0.40 0.80 1.09
208 0.03 -0.15 0.01 —-0.11
209 23.04 19.60 —4.87 37.77
210 4.86 -0.94 -0.70 3.22
211 -0.18 —-0.01 -0.15 -0.34
213 0.27 0.25 -0.01 0.52
214 5.81 -13.21 13.57 6.17
215 1.00 —2.86 1.11 -0.75
216 0.07 -0.29 -0.18 -0.40
217 144 1.13 -0.16 2.40
218 043 -0.07 -0.64 -0.28
219 -0.01 —-0.18 —0.08 —0.27
221 0.85 0.74 0.10 1.69
222 1.15 0.13 -0.03 1.25
223 0.35 -1.73 -0.38 -1.77
224 -0.41 -0.10 0.17 —0.34
225 6.09 0.57 0.14 6.79
226 0.02 0.24 0.01 0.28
227 0.25 0.03 -0.01 0.27
228 0.25 -0.05 -0.05 0.15
229 1.18 0.07 -0.07 1.18
230 0.05 —0.40 0.15 -0.20
231 1.13 0.73 0.10 1.95
232 0.45 0.03 -0.01 0.48
233 -0.05 2.16 -0.24 1.87
234 0.07 -0.34 -0.01 -0.28
235 -0.04 -1.01 —-0.01 -1.06
236 0.35 -1.93 0.05 -1.53
237 -0.10 -0.61 0.26 -0.45
238 0.06 -0.51 0.12 —0.33

239 -1.12 2.51 -0.37 1.02



Table C.1 (continued)
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Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
240 0.00 0.43 -0.06 0.37
241 0.35 0.01 0.01 0.37
242 0.01 0.15 0.03 0.19
243 10.20 -5.36 2.80 7.64
244 1.99 -0.25 0.15 1.88
245 0.31 ~0.10 0.04 0.25
246 0.34 0.03 -0.01 0.35
247 0.89 -1.16 1.09 0.81
248 -0.12 0.43 -0.04 0.26
249 0.08 -0.42 0.11 -0.24
250 1.28 0.13 -0.04 1.37
251 0.08 -0.06 —0.01 0.00
253 1.34 —-0.28 -0.21 0.86
254 0.62 0.03 0.01 0.66
256 0.24 —0.43 -0.03 —0.23
257 -1.26 -1.14 -0.22 -2.61
258 -0.37 —0.49 —0.02 —0.88
259 -0.06 0.39 —0.06 0.27
260 —0.03 -0.16 0.00 -0.18
261 0.26 —0.16 0.35 0.44
262 2.69 0.05 0.00 2.74
263 9.66 0.39 -1.36 8.70
264 -0.01 0.23 0.04 0.27
265 -0.25 0.77 -0.04 0.48
266 0.03 -0.49 0.00 —0.46
267 -0.07 0.07 -0.01 0.00
268 0.09 -0.10 -0.01 -0.02
269 0.11 1.27 0.04 1.42
270 0.37 0.02 -0.03 0.36
271 -0.18 0.23 -0.13 -0.08
272 0.08 0.65 0.08 0.81
273 0.13 -0.08 0.01 0.06
274 0.27 0.03 0.07 0.36
275 0.32 0.00 0.00 0.32
276 0.00 -0.20 —0.02 -0.22
277 -1.07 2.59 -0.53 0.99
278 -0.10 —0.58 0.06 —0.62
280 2.01 0.81 —0.06 2.77
281 0.19 —0.05 0.01 0.15
283 0.56 0.33 -0.04 0.85
284 0.11 -0.06 0.02 0.08
285 1.03 0.69 0.19 191
286 0.36 0.60 -0.11 0.85
287 0.66 1.37 —0.14 1.88
288 0.09 -0.12 —0.06 -0.09
289 0.08 -0.52 0.03 —0.41

290 -0.24 ~0.02 -0.07 -0.34



Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
291 -0.04 -0.02 0.01 -0.06
292 1.96 —2.28 —0.20 -0.52
293 -0.03 0.04 0.00 0.01
294 -0.46 -12.77 13.12 -0.12
295 0.00 0.04 0.05 0.08
296 -7.06 1.93 -0.11 -5.23
297 0.48 -0.08 0.04 0.44
299 -0.04 0.48 0.01 0.45
300 0.30 0.79 0.13 1.22
301 0.07 —0.11 0.00 -0.04
302 5.42 1.30 —0.74 5.98
303 1.78 1.62 -0.53 2.87
304 -0.28 4.89 0.22 4.84
305 -0.26 -0.26 -0.09 -0.60
306 0.17 0.30 -0.03 0.44
307 0.22 —0.11 0.01 0.13
308 0.00 0.89 —0.03 0.86
309 0.13 0.04 -0.02 0.15
310 -0.11 0.33 0.40 0.62
311 0.82 0.09 -0.01 0.90
312 0.00 0.08 0.22 0.29
313 -0.13 0.24 -0.01 0.10
315 4.56 —6.13 2.53 0.95
316 -0.05 —4.52 4.95 0.38
317 0.04 0.01 0.01 0.06
318 0.95 0.53 -0.08 1.40
319 0.13 -0.04 -0.02 0.07
320 -5.69 11.77 -0.80 5.28
321 -0.10 -0.61 0.05 -0.66
322 0.00 0.00 0.00 0.00
323 -1.22 -0.83 1.04 -1.01
324 0.00 -0.01 0.21 0.19
325 1.14 -0.46 0.17 0.85
326 0.25 0.03 0.01 0.30
328 0.34 0.01 -0.03 0.32
329 0.04 —0.03 0.01 0.02
331 0.46 0.23 —0.27 0.42
332 0.42 0.01 -0.03 0.41
333 -0.04 0.10 0.00 0.06
334 0.39 -0.15 0.01 0.25
335 0.12 -0.40 0.04 —0.24
336 -7.03 -5.86 1.50 -11.39
337 0.72 —0.56 -0.04 0.12
338 -0.09 0.51 0.06 0.48
339 1.01 0.56 -0.03 1.55
341 -0.68 0.97 —0.11 0.19

342 0.40 0.00 0.00 0.40



Table C.1 (continued)
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Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
344 0.00 -0.20 -0.09 -0.29
345 0.24 0.00 0.07 0.30
346 1.13 —0.49 0.32 0.96
347 0.44 0.07 0.00 0.51
348 1.46 0.04 0.04 1.53
349 0.73 -0.03 0.01 0.71
350 0.23 0.30 -0.02 0.50
352 -0.03 0.01 0.07 0.04
353 0.63 0.51 0.31 1.45
354 -0.09 0.47 —-0.03 0.35
355 0.03 -0.12 0.06 -0.03
356 —0.88 —0.86 0.05 -1.69
357 0.67 1.03 0.46 2.16
358 —0.34 —-2.02 2.84 0.48
359 —0.34 -1.01 0.76 -0.59
360 0.52 0.94 -0.03 1.44
361 —0.07 -0.01 0.03 -0.05
363 0.66 0.02 -0.02 0.66
364 3.06 0.44 —0.03 3.47
365 -0.08 —0.27 0.43 0.08
366 0.28 -0.03 -0.05 0.19
367 0.63 —-0.03 0.01 0.61
368 —0.02 -0.13 -0.03 -0.18
369 0.42 0.09 -0.01 0.50
370 —0.04 0.00 0.00 —0.04
371 0.04 —0.03 -0.01 0.00
372 -0.06 0.00 0.00 -0.06
373 -0.10 0.08 0.00 -0.03
374 —0.05 0.02 -0.01 -0.05
376 -0.07 0.00 0.00 -0.07
378 -0.03 0.00 0.00 -0.03
379 -0.10 0.04 -0.01 -0.07
380 0.02 0.00 0.00 0.02
381 -0.01 0.00 0.00 0.00
382 -0.04 0.00 0.00 —0.04
383 0.07 -0.01 0.00 0.06
389 —0.04 0.00 0.00 -0.04
390 0.02 0.00 0.00 0.02
392 0.37 0.70 0.51 1.57
394 -0.16 0.11 -0.17 -0.23
395 2.50 1.87 0.76 5.13
396 0.05 0.00 0.00 0.05
397 0.00 1.09 -0.08 1.01
398 0.57 1.25 0.37 2.18
399 0.05 0.07 0.01 0.13
400 1.18 2.51 -0.54 3.14

401 0.06 0.98 0.68 1.72



Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
402 0.09 -0.10 -0.01 -0.02
403 -0.09 3.34 -0.18 3.07
404 1.70 0.08 -0.13 1.64
406 -0.32 -0.34 0.01 —0.65
407 —0.01 0.11 0.07 0.17
408 -0.21 0.14 -0.43 —0.50
409 -0.29 —0.17 0.03 -0.42
410 -9.29 2.54 -0.36 -7.11
411 0.01 -0.14 0.11 -0.03
412 0.14 -0.01 0.00 0.14
413 0.85 -0.67 2.16 2.35
414 0.07 -0.07 0.04 0.04
415 5.33 0.82 -1.16 4.99
416 3.75 10.23 —-2.56 1141
417 0.06 0.00 0.00 0.06
418 ~0.30 1.17 0.02 0.89
419 0.02 -1.22 0.28 -0.92
420 0.08 -0.10 —0.01 -0.03
421 0.64 0.65 0.05 1.35
422 0.03 0.00 0.00 0.03
423 -0.02 0.89 0.41 1.28
424 0.32 0.33 0.17 0.82
425 -0.17 0.81 0.12 0.77
426 0.37 -0.15 0.21 0.43
427 —0.24 0.71 0.06 0.54
428 -0.04 —0.02 -0.03 -0.09
429 1.10 1.89 -0.03 2.96
430 -1.01 4.09 5.13 8.21
431 0.04 0.04 0.00 0.08
432 0.10 -0.01 -0.05 0.04
433 -0.96 -0.14 0.04 -1.06
434 -0.18 0.49 0.07 0.38
435 2.15 —0.76 0.26 1.65
436 -0.03 -0.76 0.54 -0.26
437 -0.21 0.37 0.15 0.31
439 0.01 0.12 0.01 0.14
440 0.25 1.12 0.50 1.87
441 -0.01 0.06 0.00 0.04
442 3.80 —2.67 3.99 5.13
443 0.04 0.75 0.00 0.79
444 0.08 -0.68 0.13 -0.46
445 —0.07 —-0.02 0.11 0.02
447 —-0.40 -0.13 0.05 -0.48
449 1.10 1.09 0.36 2.556
450 0.33 —0.06 0.06 0.33
452 -1.09 2.49 0.11 1.51

453 0.14 -0.06 -0.02 0.06



Table C.1 (continued)

Intermediate Products

DRG Case-Mix Effect Quantity Effect Price Effect Total
454 0.06 -0.70 0.83 0.18
455 0.12 -0.01 0.00 0.11
456 -0.02 0.00 0.00 -0.02
457 -0.02 0.09 0.00 0.07
458 0.44 0.14 0.13 0.71
459 0.32 ~0.21 -0.04 0.06
460 0.12 0.33 0.01 0.46
461 5.67 -8.87 112 -2.07
462 32.29 10.74 1.89 44.92
463 0.35 -1.21 0.68 -0.18
464 0.38 —0.54 —0.02 -0.17
465 0.19 0.03 0.00 0.22
466 -0.54 —0.16 -0.08 -0.77
467 ~0.17 0.02 -0.05 -0.20
468 2.05 -13.94 6.67 -5.21
470 -3.73 1.63 0.01 -2.09
471 0.52 0.15 -0.11 0.57
472 0.48 0.54 0.07 1.09
473 —0.40 0.91 —0.11 0.40

Total $433.46 $101.87 $152.32 $687.64
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